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SECTION I 
PURPOSE AND SCOPE OF PART II PLANNING 
A. PURPOSE 
) The purpose of this report is to develop a long range comprehensive 
plan for Palm Beach County regarding air pollution control, \•Jater supply, 
) sewerage and solid wastes disposal. Part I of the planning study consisted 
of an inventory of information pertinent to each topic, and the results 
thereof were published in six separate documents by the Palm Beach County 
Area Planning Board in 1969. Some of the inventory data are summarized 
in this report for continuity and clarity. 
The comprehensive plans were prepared in Part II of the study and 
are presented under one cover in this report. 
B. OVERALL SCOPE 
The work scope of Part II deals with the comprehensive planning aspects 
) of the above topics. The scope does not permit detailed engineering studies 
to predict pipeline layouts, locations, sizes, network designs, design de-
tails of facilities, costs, precise determinations of per capita water con-
sumption, or solid wastes production, etc. Such details must come from 
thorough engineering analyses, however, where required for functional imple-
mention of the Part II plans. The planning data are presented in tabular 
form wherever possible, for the sake of brevity and conciseness, and to 
facilitate future updating of these comprehensive plans. 
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The current state of the art has been considered in the recommendations 
for each plan. Technology continually improves, and many changes will be 
wrought over the time scope of this planning. Recommendations are made in 
the County's interest utilizing the best technology known today. At the same 
time, the recommendations are made as flexible as possible . to adapt to 
changing times and technology. 
The time scope is directed toward twenty to thirty years hence for long-
range comprehensive planning. The comprehensive planning will be implemented 
through short-and long-range functional planning, respectively 5 to 10 
and 10 to 20 years hence, (1975-1980 and 1980 to, or beyond, 1990). 
Such a time scope poses certain population projection uncertainties, 
particularly within incipient megalopolitan areas like the Florida Gold Coast. 
The magnitude of the population uncertainties is apparent from a population 
density comparison between large traditional Palm Beach estates and newer 
high rise condominiums. Future transportation thorofares and other evolving 
community characteristics likewise effect long-range comprehensive planning. 
Hence the plans should be updated within the next five years or so in this 
rapid growth area. 
C. BASIS FOR PLANNING 
This Part II document is based on first year Part I studies conducted 
for the Area Planning Board by consultants Anderson, Cohen, Gould, Vines and 
Smith. Supplementary functional planning data are taken from preliminary 
reports and studies by others, where related to the scope of planning. Also, 
coordination conferences between Area Planning Board staff and other planning 
area governmental officials raised provocative questions about long-range 
comprehensive planning. These will be resolved as part of the basis of this 
- 2 -
) document, within the limitations of planning scope. 
) 
D. SCOPE OF INDIVIDUAL COMPREHENSIVE PLANS 
Water Resources and Legal and Administrative Authority do not consti-
tute separate comprehensive plan sections per se. These topics are fraction-
alized throughout the report, and are presented in context with regard to air, 
water supply, sewerage, and/or solid wastes interactions. 1968-1969 legis-
lative changes such as 11 Home Rule 11 will undoubtedly influence the administra-
tive aspects of these plans. Also, the findings of the 1969-1970 Palm Beach 
County - U.S. Geological Survey water resources study may well exert a 
notable influence on the water related aspects of these plans. Even so, the 
coverage scope and recommendations will provide initial guidance toward imple-
mentation. 
Each separate plan section shows clearly the basis of projected data, 
to expedite future updating. For instance, very little historical data now 
exists on the per capita solid wastes production within this planning area. 
The best available data have been used for projection estimates. As func-
tional engineering studies materialize and areawide data are determined, 
it will then be relatively simple to update the solid waste long-range 
comprehensive plan. 
In each plan, based on Part I input data, the area needs are estimated 
and are projected to the future. This is true for geographic areas presently 
served or unserved. Each such estimate centers around the population pro-
jection areas oi subareas established by the Area Planning Board. System 
integration~ expansion or abandonment is recommended as needed, to accomplish 
the short and long-range functional implementation of each comprehensive plan. 
Physical sizing, locations, and features are indicated within the cited limita-
tions of scope. 
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SECTION II 
AREAWIDE FACTORS BEARING ON PART II PLANNING 
A. DESCRIPTION OF AREA 
l. Location, Land Use and Trends 
Palm Beach County has a total area of 2,578 square miles, consisting 
of 2,023 square miles of land area and 555 square miles of water area, 
including over one-third of Lake Okeechobee. 
Along this portion of the Gold Coast is a highly urbanized coastal 
strip of resort and retirement communities, stretching approximately 
45 miles from Jupiter on the north to Boca Raton on the south. Inland, 
there is a large expanse of the Florida Everglades. Although there is 
a noticeable coastal ridge, its elevation is such that the land lacks 
drainage in some areas. During wet seasons water remains on the sur-
face for relatively long periods of time, over both inland and coastal 
areas. Exhibit l shows the generalized soils map which indicates the 
suitability for various uses and thus influence future land uses. 
The sandy coastal ridge supports a variety of vegetable truck 
farming activity. The western portion around Lake Okeechobee contains 
muck and peat soils which, coupled with the sub-tropical climate and 
mild winters of the area, is particularly good for both cane and vegetable 
production. Agriculture exerts a significant impact upon land use in 
in Palm Beach County, and is done on a large-scale commercial basis. 
This results in a combination of regular hired employees as well as large 
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EXHIBIT lB 
SOIL ASSOCIATIONS 
COASTAL RIDGES 
St. Lucie· Paola association: Nearly level and gently sloping ex-
cessively drained, deep, white and brownish-yellow, 
acid sandy soils on long narrow ridges and knolls. 
2 Palm Beach -Coastal beach association: Nearly level and gently slop-
ing, well to excessively drained, neutral to calcareous, 
deep sandy and shelly soils, and adjacent more poorly 
drained sandy and shelly soils. 
SANDY FLATLANDS~ 
A. 3 Pamella - Immokalee association: Nearly level and gently slop-
"f ing, moderately well drained, deep, nearly white, acid 
sandy soils with an organic pan on slightly elevated 
knolls and narrow ridges, and intervening flatlands of 
nearly level, poorly drained, acid sandy soils with an 
organic pan. 
4 
5 
Myakka - Basinger association: Nearly level, poorly drained, 
acid sands with an organic pan on broad flatlands; 
interspersed with nearly level, poorly and very poorly 
drained, light and dark colored, deep sandy soils in 
sloughs and ponds. 
Wabasso -Felda association: Nearly level, broad flatlands of 
poorly drain·ed, moderately deep sandy soils with an 
organic pan over neutral to calcareous, loamy subsoils; 
interspersed with numerous sloughs and ponds of poor-
ly and very poorly drained, moderately deep sandy 
soils with neutral to calcareous, loamy subsoils. 
6 Felda - Rockledge association: Nearly level, broad, low wet-
lands of poorly, and very poorly drained, moderately 
deep and deep sandy soils with neutral to calcareous, 
loamy subsoils. 
7 Basinger - Pompano association: Nearly level, broad, low wet-
lands of poorly drained, acid to alkaline, deep sandy 
soils with an organic stained layer and similar soils lack-
ing an organic stained layer. 
8 Boca- Felda association: Nearly level, Broad, low flatlands 
of poorly drained, sandy soils shallow to moderately 
deep over limestone; interspersed with poorly and very 
poorly drained sandy soils over calcareous, loamy sub-
soils. 
ORGANIC MARSHES ~~~~~ 
9 Everglades- Pahokee association: droad, level marshlands with 
very poorly drained, neutral to alkaline, deep organic 
soils, and lesser areas of similar soils overlying lime-
stone. 
. ................. . 
M ISCE LLAN EOUS LAND AREAS·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:· ··················· .................. ··················· 
10 Made land association: Land area~ ·~he;e.th~·~~il's have been sufficient-
ly altered by excavation or by filling and smoothing 
as to render them unidentifiable as natural soil bodies. 
Source: United States Department of Agriculture Soil Conservation Service. 
numbers of seasonal migratory workers. The implication here is twofold. 
The public utility needs of a seasonal population must be accommodated 
in comprehensive planning. Secondly, crops grown in these soil and 
climatic conditions are often highly specialized and can be favorably 
grown in only a relatively few areas of the nation. Much emphasis is 
likely to continue to be placed on such agricultural land uses in the 
future. Over 35% of the total land area is now relegated to farms, while 
40% is used for overall agricultural and related purposes. 
The majority of the population of the county is located along the 
sandy coastal ridge for a distance approximately ten miles inland from 
the Atlantic. The population is distributed among 38 separ~te munici-
palities, with about one-fourth in West Palm Beach at the time of the 
1960 census. 
The Port of Palm Beach, on the west shore of Lake Worth, has a 
naturally protected harbor with easy access (1.3 miles) to the ocean. 
The port can berth eleven shallow draft vessels iimultaneously, or five 
deeper draft vessels. It serves the shallow barges using the Intra-
coastal Waterway from New Jersey to South Florida, and provides water 
transportation to and from the Lake Okeechobee area as an adjunct to 
agriculture and industry around the Lake. 
Agriculture therefore, is one of the most important land uses within 
the county. It is presently the primary economic base of the western 
portion of the County. In the Glades area, Belle Glade, Pahokee, South 
Bay, Canal Point, Chosen, Lake Harbor, and other communities serve as 
agricultural trade centers. Beef cattle are also produced in the Glades 
area. In the coastal area significant acreage is allocated to dairying 
- 7 -
and to the production of ornamentals, cut flowers, sod and citrus. Land 
has also been reclaimed from the everglades in recent years for cultiva-
tion. 
Characteristically, recent manufacturing facilities are largely of 
the 11 light industry .. type including RCA, IBM, ITT, Solitron, etc., in 
the electronic and electrical components and the equipment manufacturing 
fields. New plants of this type are compatible with the tourist and 
retirement sectors of development, and are generally welcomed. Some 
25,000 more workers are expected to be added between 1965 and 1990, 
through related direct and indirect employment. Climate, water and 
recreation are important amenities in the location of business and the 
attraction of key personnel. The foregoing, coupled with population 
projections and community characteristics in the following portions of 
this report form a basis for anticipating future land area requirements 
by land uses. Such data lead to estimated land requirements for resi-
dential development, retail sales and service, parks, schools, recrea-
tion, and other considerations. Once land use projections are made, 
the scope of necessary public utilities and services becomes better de-
fined for the planning future. 
Estimated land use needs for the 25 year period from 1965 to 1990 
are shown on Exhibit 2. These represent net acreage requirements 
necessary to support development during the planning period. Such re-
quirements do not include land purchased for future expansions, although 
expansion is more and more prevalent among the larger industries. Access 
roads, circulation, parking, landscaping, utility easements or similar 
land use requirements are not included. Industrial parks may require 
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EXHIBIT 2 
PROJECTIONS OF FUTURE LAND REQUIREMENTS 
BY TYPE, PALM BEACH COUNTY, 1965- 1990 
Net Acreage 
Needed, 1965-90 
Industry (3,400) 
Manufacturing 1,600 
Wholesale & Warehouse 300 
Transp. Comm. & P. U. 400 
Other Industry 1,100 
Commercial ( 11900) 
Convenience-Type Retail 600 
Shoppers-Type Retail 400 
Other Commercial 900 
Services 250 
Institutional (2,400) 
Local 1,400 
Non-Local 1,000 
Commercial Recreation 600 
Government ( 450) 
Federal and State 50 
Local 400 
Residential 25,000 
Miscellaneous and 
Contingency 4,000 
Grand Total 38,000 
Percent of 
Total 
(8.9%) 
4.2 
.8 
1. 0 
2.9 
(5.0%) 
1.6 
1.0 
2.4 
.7 
(6.3%) 
3.7 
2.6 
1. 6 
( 1 . 2%) 
0.1 
1 . 1 
65.8 
10.5 
100.0% 
Figures cited above do not include any estimates of acreage 
needs of: streets and highways; public park & recreation 
areas; agricultural and forestry areas. 
Source: Palm Beach County Area Planning Board 
~ 9 -
twice the indicated area depending on specific type of industry and site 
location. 
2. Recreation and Open Spaces 
The impact of the recreational amenities in notable not only in 
tourism but also in attracting desirable industry and industry's key 
personnel into the planning area. 
Throughout this report, reference is made to the reinforcement of 
recreational facilities through the provision of ample water supply, 
satisfactory sewage treatment, solid waste disposal and air pollution 
control. Pollution from whatever source can nullify many benefits of 
the recreational amenities, while the control of pollution may enhance 
and promote recreational uses. 
3. Surface Waters and Waterfront Lands 
Inland waters are especially important, as are their shorelines, 
the Atlantic Ocean beaches, the coastal fresh water lakes, the West Palm 
Beach Water Catchment Area, the conservation, flood control and wildlife 
management areas, Lake Okeechobee, Lake Worth and the Intracoastal Water-
way. 
Exhibit 3 begins the correlation between major recreational features, 
surface waters and waterfront lands, and the planning topics of this 
report. Each is reported on in greater detail in the appropriate report 
section. 
The surface waters of Palm Beach County serve many functions, agri-
cultural to recreational, and must be protected or enhanced for the 
highest beneficial use. It is obvious that water contact recreation 
- 10 -
EXHIBIT 3 
Major Recreational Attractions 
Based Upon Area Planning Bo·ard Ma·ps· ·& ·cha·r ·ts 
Planning Elements and 
Interrelationship with 
_.. Recreational Facilities 
Q) 
,..; .., 
s:: ~ s . 0 ~ Q) 
0 
s:: ~ 
.., ,..; +> Q) 
s:: s::z s:: +> 0. ro +> 
0 0 0 0 cO :;j 0. ~ til .., . ..,.-tro .,..; .,..;:;:s ,..; :;j Q) ctlr-i 
+lO +lQJ +l ~+> 0' Hr-i Cl) bO Q)~ :3: cO 
ctlZ ro H cO +> C.) til 0 0 cO ()+l til 
,..; ,..;ex: ,..;.,..;QJ p.... H ~ ~ ro.,..; 'd 0 
:::Sctl :::S I O:;j({)"I'""""JH Major Recreational +> Q) Q) CHr-i 
.., 0. 
O.QJ 0..0 t-O.S::OQJ ~ s:: +> ~ ~ro . ,..; ({) 
0 H 0 :;j 0'\0WHp.... Facilities ..,.-IQ cO Q) :;j;j o.,..; 
P....CX: P--1(1) r-iP-1QP-1'-/ cx:o :3: Cl) U)C§ CI)Q 
c 
(1} Beach X X X 
a 880 (2) Marinas X X JC 
0 (1) Golf Course X X JC (1) Major Park X X X X 
b A 50 (1) Beach X JC X 
1 (1) Beach X X X 
s 860 (1) Marina X X X c (5) Golf Courses X .X X 
T (1) Beach X X X 
d (14) Marinas X X X A 1780 (5) Major Parks X X X X 
L 
(1) Major Recreational Attraction X 
( 7) Marinas X X X 
(3) Golf Courses X X X a 1990 (1) Major Park X y X X 
E (3) Major Recreational Attractions X X X 
(1) Beach X X X 
2 b N 2060 (3) Golf Courses X X X 
(3) Major Parks X X X v (3) Beaches y X X 
I 1370 
(1) Marina X X X c (5) Golf Courses X X X 
R· 
(1) Major Park X X X X 
(2) Beaches X X X -----
a 0 610 (4) Marinas y X X (4) Golf Courses y X X 
N (1 ). Beach X X X 
(2) Marinas y X X 
b M 660 (2) Golf Courses y X X 
3 (2) 
Major Parks y X X 
E (1) Major Recreational Attraction X X X 
(2) Beaches X X X 
N (1) Marina X X X c 
570 (3) Golf Courses X X X 
T (1) Major Park X X X 
(1) r~aj or Recreational Attraction X 
B G (2) Golf Courses X X X 
4 U L 
(4) Ma.i or Parks .. --X- X X X 
F A 20 
(2) Major Recreationa~ Attractions X X 
F D (1) Golf Course X X X -E E (5) Major Parks X X X X 
R S 
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deserves unpolluted water, and that water contact itself should not be 
permitted to compromise the safety of waters which are actual or poten-
tial public water supply sources. Equally apparent, pleasure craft 
deserve berthing in waters not unduly aggressive to the protective 
finish of the vessel. Conversely, harbors and marinas should be pro-
tected from pollution by such craft. 
4. Water Resources (general) 
The water resources of Southeastern Florida serve the multiple, 
and sometimes conflicting, requirements of agricultural irrigation and 
drainage, flood control, water supply, recreation, and/or transporta-
tion, among others. The entire area is blessed seasonally with copious 
quantities of rainfall for aquifer recharge, although much of the water 
is rapidly discharged into the ocean. 
Surface water is observed at canals, levees, and pumping works, 
and is gaged at a number of stations in, and adjacent to, the planning 
area. In contrast, little is known about the ground water aquifers, 
particularly so with the Floridan aquifer. 
Salt water intrusion has become evident in certain coastal regions. 
The Corps of Engineers plans to raise the maximum elevation, with re-
lated changes to the canal system and conservation areas, in anticipa-
tion of multiple benefits. 
Palm Beach County, through the Area Planning Board and the Board of 
County Commissioners, has entered into a contract with the United States 
Geological Survey, out of which surface and ground \AJater resources will 
be better identified as to quantity and quality. The County-U.S.G.S study 
will define the mineral character, the pesticide and nutrient levels, the 
- 12 -
saline intrusion areas, and the aquifer characteristics which must be 
known before functional water supply planning can commence. Many re-
sults of this cooperative study will be known within the year. It is 
likely that a continuing U.S.G.S. evaluation of the water resources will 
point out corrective measures and water supply sources. not considered 
i n pas t years . 
B. POPULATION PROJECTIONS 
l. POPULATION PROJECTION AREAS 
Exhibit 4 shows the Area Planning Board•s population projection 
areas. Exhibit 5 shows the populations that are projected for each area 
and subarea in five-year increments through 1990. Subsequent sections 
are oriented toward reporting existing conditions within each area, pro-
jecting needs and growth within the same bounds, and compositing all 
to form the long range comprehensive plan and its implementation for 
each topic. Exhibit 6 shows the 1970 population density for each popula-
tion projection area. 
2. TRANSPORTATION NETWORKS 
Transportation arteries form a basis for growth of urban and rural 
areas. Growth frequently follows 11 Strip 11 patterns along major routes. 
In Palm Beach County•s recent past, major routes and developments grew in 
north-south directions due in part to topography, and in large part to 
the location of primary roadways. With the development of today•s 
.. interstate .. multi-lane, divided, limited access highways, urban growth 
is beginning to show along the major east-west roads leading to the inter-
changes of I-95 and the Sunshine State Parkway. Development is beginning 
to \viden the formerly narrovJ coastal strip. Commercial areas, residences, 
- 13 -
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EXHIBIT 4 
EXHIBIT 5 
PROJECTIONS OF FUTURE POPULATION BY AREAS 
PALM BEACH COUNTY 
Area Sub-Area 1960* 1965 1970 1975 19BQ 1985 19.90 
a 3,000 7,000 10,000 15,000 20,000 26,000 31,000 
b 1,000 1,000 1,000 2,000 3,000 8,000 17,000 
c 6,000 16,000 25,000 33,000 45,000 54,000 64,000 
d 18,000 35,000 40,000 48,000 57,000 68,000 72,000 
TOTAL 28,000 59,000 76,000 98,000 125,000 156,000 184,000 
2 a 31,000 33,000 43,000 47,000 53,000 63,000 74,000 
b 53,000 62,000 66,000 72,000 80,000 91,000 99,000 
c 42,000 57,000 69,000 80,000 90,000 99,000 110,000 
...... 
01 
TOTAL 126,000 152,000 178,000 199,000 223,000 253,000 283.000 
3 a 15,000 21,000 27,000 35,000 44,000 54,000 67,000 
b 17,000 24,000 28,000 39,000 51,000 63,000 80,000 
c 8,000 15,000 28,000 39,000 52,000 65,000 82,000 
TOTAL 40,000 60,000 83,000 113,000 147,000 182,000 229,000 
4 34,000 35,000 35,000 41,000 49,000 59,000 69,000 
TOTAL FOR 
PALM BEACH COUNTY 228,000 306,000 372,000 451,000 544,000 650,000 765,000 
Sources: *U. S. Bureau of the Census 
Area Planning Board of Palm Beach County 
Population Total Area 
Areas (sg.miles) 
1-a 13.82 
-b 20.65 
-c 31.63 
-d 25.79 
I 
__. 
0"1 2-a 24.92 
-b 34.47 
-c 53.98 
3-a 46.12 
-b 42.92 
-c 50.35 
4- 2233.35 
Totals 2578.00 
EXHIBIT 6 
POPULATION DENSITY BY SUBAREA 
Chart of Palm Beach County 
Water Area Land Area 
(sg.miles) (sg.miles) 
2.39 11.43 
0.60 20.05 
2.43 29.20 
3.35 22.44 
3.35 21.57 
2.43 32.04 
3.76 50.22 
1. 65 44.47 
0.78 42.14 
1. 06 49.29 
533.20 1700. 15 
555.00 2023.00 
1970 Population 
1970 Density Pro~ection 
Population (persons/mi of 
Projection land use) 
10,000 880 
1,000 50 
25,000 860 
40,000 1780 
43,000 1990 
66,000 2060 
69,000 1370 
27,000 610 
28,000 ·660 
28,000 570 
35,000 20 
372,000 
schools, and major recreational attractions are expanding westward from 
the Atlantic and Lake Worth. Public utilities and planning requires 
an evaluation of the impact of transportation networks upon the poten-
tial growth within the planning area. Further, in addition to the 
necessary supporting utilities such as water, sewerage, and solid \IJaste 
facilities, the traffic pattern effect upon automotive-produced air 
pollution must be considered. Pre-problem micrometeorological studies 
and air pollution preventive measures should be instituted as soon as 
practicable after transportation networks are determined and traffic 
patterns become known. 
3. POPULATION GROWTH AND TRENDS 
Exhibit 7 shows that Palm Beach County is within one of the three 
major megalopolitan regions of the nation, as predicted for the year 
2000 A.D., by both the Harvard Department of Economics and the federal 
government. The megalopolitan concept is one of contiguous urban devel-
opment encompassing many municipalities within a region--solid develop-
ment. Exhibit 7 shows such development anticipated along the Atlantic 
seaboard in particular. This growth area is substantiated by a review 
of the transportation networks now existing and proposed for the forsee-
able future. 
Exhibit 8 shows recent population trends from 1960 to 1969, for 
selected municipalities in the planning area. Exhibit 9 shows popula-
tion trends for the 38 municipalities in the planning area. Exhibit 8 and 
9 are taken directly from the (Part I) Population and Economy Summary 
Report. The large rate of growth (% change) from 1960 to 1969 is partic-
ularly significant in the southern part of the county, at Boynton Beach, 
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2000 A.D.- The Three Maior Megalopolitan Centers 
EXHIBIT 8 
RECENT POPULATION TRENDS, SELECTED 
AREAS OF PALM BEACH COUNTY, 1960-1969 
Population 1960-69 
1960 1969 Number 
West Palm Beach 56,208 63,881 7,673 
Lake Worth 
Riviera Beach 
Delray Beach 
Belle Glade 
Boynton Beach 
Boca Raton 
Sub-total 
Other Areas 
TOTAL COUNTY 
Source: 
20,758 26,233 5,475 
13,046 21,307 8,261 
12,230 18,318 6,088 
11,273 14,635 3,362 
10,467 17,882 7,415 
6,961 26,452 19,491 
130,943 188,708 57,765 
97,163 176,084 78,921 
228,106 364,792 136,686 
Figure for 1960 from U. S. Census of Population 
Figures for 1969 from Area Planning Board of 
Palm Beach County. 
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Change 
Percent 
13.7% 
26.4% 
63.3% 
49.8% 
29.8% 
70.8% 
280.0% 
44. lo/o 
81.2% 
59.9% 
EXHIBIT 9 
POPULATION TRENDS, SUBAREAS OF PALM BEACH COUNTY, 1960-1969 
Po~ulation 
4LlL60 4Ll/69 
Tequesta 199 2,210 
Jupiter 1,_Q58 2,716 
Jupiter Inlet Colony 242 454 
Juno Beach 249 723 
Palm Beach Gardens 1 5,976 
North Palm Beach 2,684 10,233 
Lake Park 3,589 7,005 
Riviera Beach 13,046 21,307 
Palm Beach Shores 885 1,670 
Mangonia Park 594 810 
West Palm Beach 56,208 63,881 
Palm Beach 6,055 9,727 
Golfview 131 178 
Haverhill 442 908 
Royal Palm Beach "11 852 
Cloud Lake 148 187 
Glenridge 226 254 
Lake Clarke Shores 1,297 2,377 
Palm Springs 2,503 4,434 
Greenacres City 1,026 1,759 
Lake Worth 20,758 26,233 
Atlantis 2 626 
Lantana 5,021 7,801 
South Palm Beach 113 376 
Manalapan 62 133 
Hypoluxo 114 177 
Boynton Beach 10,467 17,882 
Ocean Ridge 209 885 
Golf 35 99 
Gulfstream 176 437 
Briney Breezes 223 950 
Delray Beach 12 '230 18,318 
Highland Beach 65 149 
Boca Raton 6,961 26,452 
University Park 13 341 
Pahokee 4,709 5,909 
Belle Glade 11,273 14,635 
South Bay 1 ,631 2,494 
Sub-Total--Incorporated Areas 164,656 261,558 
Total--Unincorporated Areas 63,450 103,234 
TOTAL COUNTY 228,106 364,792 
Source: Figures for 1960 from U. S. Census of Population. 
Figures for 1969 from Area Planning Board of Palm 
Beach County. 
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I Delray Beach, and Boca Raton. Riviera Beach, just north of West Palm 
Beach, experienced notable growth also. This appears to be substantia-
tion of the rapid urbanization northward from Miami through Dade and 
Bro\'lard counties, into Palm Beach County, in keeping with the megalo-
politan nature of the projected Gold Coast growth. Exhibits 5 and 9 
also show comparable high rates of growth in the northern population 
projection areas la, lc, and ld. Accordingly, short-and long-range 
functional planning must permit earlier implementation in these segments 
of the planning area. 
C. EXISTING PUBLIC UTILITIES AND SERVICES 
1. AIR POLLUTION CONTROL 
a. The Air Resource 
Palm Beach County is favored with good wind circulation from 
eastern ocean breezes with average speeds among the highest in the state. 
Calm periods are infrequent and there are small temperature differences 
between night and day. All these factors tend to minimize the air pollu-
tion potential in Palm Beach County. However, countywide air pollution 
studies conducted since 1966 indicate that air pollution problems already 
exist and that more can be expected as the industrial community and 
population increases. The 1966 study was designed to measure the ambient 
air quality over the entire county. The pollutants measured were alde-
hydes, carbon monoxide, hydrocarbons, nitrogen oxides, sulphur oxides, 
and particles. Sampling stations were established in three sub-environ-
ments--the Coastal, the Buffer and the Glades areas. 
While the study results indicate the existence of an air pollution 
problem within the county, the magnitude and extent of the problem is 
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largely unknown. The Part I Air Pollution and Meteorology report sum-
marizes the study of the air pollution emissions in the Glades and 
Coastal areas and inventories all known pollution emission sources in 
the county. The Health Department has been actively engaged in efforts 
to secure control measures at the several sources, but the program 
effectiveness has been handicapped by the lack of adequate state or 
regional air quality criteria and emission standards. Also, the 
administrative machinery for enforcing the existing state air code is 
cumbersome. However, 1970 should see both of these roadblocks removed 
through implementation of the Federal Air Quality Act of 1967. Under 
this legislation, an air quality region encompassing Palm Beach County 
will be created and air quality standards adopted. Existing state legis-
lation will permit the creation of an air control district within the air 
quality region for the purposes of monitoring the ambient air pollution 
levels and of effectively controlling air emissions at their sources 
where such need is proven. 
b. Air Pollution Sources in Palm Beach County 
(1) Commercial Incinerators 
Small commercial incinerators of the type installed at 
schools, shopping centers and cooperative apartments 
are the most common source of air pollution complaints 
when located in close proximity to residential areas. 
Excessive production of soot, fly-ash and smoke have 
often been caused by careless operating procedures. 
Seventy-five such incinerators are listed in the Palm 
Beach County Inventory, 92% of which are located in 
the heavily populated coastal region. 
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( 2) Agriculture 
Air pollution nuisances have been attributed to seven 
sugar mill operations and the practice of preharvest 
burning of the sugar cane fields in the glades portion 
of the county. The sugar industry is presently studying 
means of emission control. The county enjoys a year 
round growing season which also produces large amounts 
of yard trash, often disposed of by burning. 
(3) Dumpsites 
Twenty municipal dumpsites contribute to air contamina-
tion. Although open burning is banned in the county an 
estimated 25% of all combustible rubbish is burned. The 
low elevation makes landfilling difficult as a means of 
refuse disposal. Garbage is usually covered and combus-
tible refuse burned. Occasional burning or indiscriminate 
garbage dumping causes serious air pollution problems. 
Fifteen of these dumps are located in the coastal region. 
(4) Industrial Discharges 
Industrial fume and dust complaints have also been re-
corded by the county health department. Concrete batching 
plants and asphalt mixing plants are the sources of dust 
and odors. Laundries cause smoke and fume problems. 
Fossil fuel steam electric generating stations produce 
smoke odors and acidic sulfur· compounds. Other localized 
air pollution nuisances have been attributed to a plating 
plant, a vermiculite plant and a rocket testing facility. 
(5) Automobile Burning 
Burning of automobile bodies for metal salvage accompanies 
the county • s rapid growth. Some 18 auto sa 1 vage yards 
are found in the county and all are potential, if not 
actual, sources of air pollution. 
- 23 -
(6) Transportation Emissions 
(a) Gasoline evaporation losses 
(b) Products of combustion: 
airplanes, trucks, cars 
(c) Diesel emissions 
c. Population and Pollution Emission Distribution 
Air Pollution nuisance potential rises as the population density 
increases. Exhibit 10 lists the population density of specific subareas 
along with potential air emission sources and air pollution monitoring 
equipment within each subarea of the county. 
2. WATER SUPPLY SYSTEMS 
a. Existing Public Water Supply Systems 
Two hundred public water supply systems have been inventoried in 
the county. Municipalities and 30 privately-owned utility companies 
operate these systems. The private utility companies are franchised by 
the Palm Beach County Board of County Commissioners or by the Florida 
Public Service Commission. Approximately 95% of the municipal residents 
and 99% of the subdivision and mobile home residents are served by 
approved public water supply systems. The majority of the coastal and 
glades built-up areas are served by public systems (those systems serving 
25 or more persons regardless of ownership). Some areas, including 
several municipal fringe areas, still rely entirely on individual supply 
wells. 
Fifty-five of the water supply systems have been classified as major 
systems serving cities or communities and are of importance to area plan-
ning due to their expansion capabilities. Fifty of these systems supply 
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.EXHIBIT 10 
Air Emission Sources and Monitoring Equipment 
Conunercial 
Incinerators 
(1) Ma·or Dum site 
(1) Major Dumpsite 
(2) County Dump 
(7) Commercial 
Incinerators 
(1) Power & Light 
Company 
(1) Major Dumpsite 
(3) Auto Salvage Sites 
,12) Commercial 
(2) 
(1) 
(2) 
16) 
~ 
(3) 
(4) 
17) 
(2) 
(4) 
(1) 
(5) 
Incinerators 
Auto Salvage Sites 
Conunercial 
Incinerators 
Major Dumpsite 
County Dump 
Auto Salvage Sites 
Commercial 
Incinerators 
Major Dumpsite 
Auto Salvage Sites 
Commercial 
Incinerators 
Major Dumpsite 
Conunercial 
Incinerators 
Major Dumpsite 
Commercial 
Incinerators 
Major Dumpsite 
Commercial 
Incinerators 
(1) County Dump 
(1) Major Dumpsite 
2) Auto Salva e Sites 
(5) Auto Salvage Sites 
(3) Major Dumpsite 
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1) Dustfall Sam ler 
None 
None 
(1) Fossil Fuel 1 {1) Particulate Sampler 
: Power Co. 
(1) Fossil Fuel 
PowerCo. 
(1) Rocket 
Testing 
Facility 
( ) Asphalt 
Plants 
(7) Sugar Cane 
Mills 
(1) Dustfall Sampler 
(1) Gaseous Sampler 
(1) Particulate Sampler 
(1) Dustfall Sampler 
(2) Gaseous Sampler 
(1) Particulate Sampler 
(1) Particulate Sampler 
(2) Dustfall Sampler 
(1) Gaseous Sam ler 
·None 
(1) Particulate Sampler 
(1) Dustfall Sampler 
(1) Particulate Sampler 
(1) Dustfall Sampler 
(1) Gaseous Sam ler 
(1) Ambient Air Su_rvey 
Station 
(1) Particulate Sampler 
(1) Dustfall Sampler 
(2) Ambient Air Survey 
Station 
(1) Particulate Sampler 
(1) Dustfall Sampler 
· (1) Gaseous Sam ler 
well water at an approximate combined rate of 30 MGD. The five re-
maining are supplied with lake waters at a rate of approximately 15 MGD. 
West Palm Beach is the largest of the lake water supply systems, pro-
ducing an average of 13 MGD. The major supply systems are considered 
adequate to meet todays demands. The seasonal peak demands must con-
tinue to be considered, however, and may grow in importance over the 
time scope of this planning effort. 
One hundred and forty-five of the smaller systems supply areas such 
as trailer parks and/or apartment houses. 
Many of the larger systems involve the serving of two or more 
communities by the same system. Examples of this are the service of 
Palm Beach by West Palm Beach, Juno Beach Colony by Tequesta; Palm Beach 
Shores by Riviera Beach; Lake Park by North Palm Beach; South Palm Beach 
by Lantana; Ocean Ridge and Briny Breezes by Boynton Beach; and con-
versely, the service of the South Shore Water Association by both Clewis-
ton and South Bay. 
The number and capacity of water supply systems is summarized in 
Exhibit 11. Exhibit 12 lists the major systems in the county. 
b. Quantity & Quality 
Palm Beach County is 80% urbanized and has a high standard of living. 
Because of the greater concentration of persons, new household devices 
and industrial development, the per capita water use is higher than less 
urbanized areas. Current water use is near 45 MGD (million gallons per 
day) for an approximate average per capita water use of 150 gallons per 
day. Per capita water use varies greatly with location in the county. 
Estimated gross municipal water use requirements by 1980 and 2015 are 66 
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EXHIBIT 11 
Number and Capacity of Water Systems by Population Subarea 
I ~ Approximate 1965 Population Number of 
with Public Water Public Water Supply Systems 
Available Located in Each Area 
. i.faj or Smaller 
0 
~ s::z ~ "0 
0 0 0 bO~ 
Q) Q) 
. ..; • ~ ClS ...... ~ 0 H (/) :>... 
~~ ~ QJ 
~ ~ ...... z Q) Q) aJ:::::> E ~ 
ClS H ctS 
Q) ~ "0 "0 (.) tiD ;:::! ...... 
f"""'i ..c Q) ;:::! CJ) t.O • ..; ...... ctSlo-l,.-.., su,.-.., f"""'i f"""'i< 1.1') ;:::! ~ CJ) Q) f"""'i ctS ~ 00 :> H Q) 0 ...... ctS 0 ;:::! C\l ;:::! I \00.. QJ s CJ Q) ·ri ~ H H . Q)~c.!> X 0.. c.!> O,.Q) o....c 
~~ 0 ;:::! 
0'\ 0 ~ H ·ri ~HQ)OOQ) 0 :> ct1 ~ ct1 ctS ~ 0 
P-!Ul f"""'iP-! <X:!P-!H H<X:!I=OU~UJ z < ::::: ..__, ~ -:_: u ..__, z 
a c 7,000 5,300 5,900 3 0.8 3.5 4 
I 0 b A 1,000 600 700 2 0.3 0.9 2 
1 s 
c T 16,000 13,900 15,200 6 3.4** 8.9 11 
A 
d L 35,000 33,400 33,400 3 2.9 5.2 7 
a E 33,000 31,400 33,000 1* 13.0 36.0 6 
N 
2 b TT 62,000 35,900 60,600 10 1.2 6.0 24 
I 
v 
I 
c R 57,000 49,000 55,800 13 7.3** 24.9 29 
0 
a N 21,000 19,000 19,000 4 2.7 9.6 15 
H 
3 b E 24,000 21,300 21,300 3 3.5 23.3 11 
N 
c T 15,000 13,900 13,900 3 6.0 11.8 5 
B 
u 
F 
F 
E 
4 R 35,000 27,000 27,000 7 4.3 8.2 31 f---
G 
L 
A 
D 
E 
s 
Total 306,000 250,700 285,800 55 45.4 138.3 145 
*West Palm Beach system included under 2a only 
**Does not include a subdivision where water use figures were net available 
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EXHIBIT 12 
MAJOR WATER SUPPLY SYSTEMS 
Population Projection Avg. Water Use Max. Capacity 
Area & Systems GPO GPO 
1. a. 22 Jupiter 300,000(E) 475,000 
49 Tequesta 500,000 2,800,000 
23 Jupiter Highland S/D 10,000 173,000 
810,000 3,448,000 
1. b. 10 Eastview Manor 260,000 260,000 
44 Sal Haven 46,000 650,000 
306,000 910,000 
1. c. 20 Juno Beach 150,000 650,000 
21 Juno Isles S/0 72,000(E) 250,000(E) 
31 Lost Tree SID 
35 N. Palm Beach 2,000,000 5,850,000 
37 P.B. Cabana Colony 180,000 720,000 
38 P.B. Gardens 990,000 1 ,440,000 
3,392,000 8,910,000 
1. d. 14 Gramercy Park S/0 90,000 1,300,000 
33 Mangoni a Hi lis S/0 15,000 (E) 430,000 
42 Riviera Beach 2,800,000 3,500,000 
2,905,000 5,230,000 
2.a. 53 West Palm Beach 13,000,000 36,000,000 
2.b. 55 Wynnewood Acres S/D 70,000 360,000 
3 Belvedere S/0 200,000 1,600,000 
9 Dillman Heights S/0 lOO,OOO(E) 260,000 
16 Gun Club Estates S/0 40,000 360,000 
25 Lake Belvedere Est. S/0 150,000 505,000 
26 Lake Clarke S/0 140,000 560,000 
34 Meadowbrooke S/D 100,000 720,000 
40 Polo Club Estates S/D 180,000 430,000 
48 Sunset Homes S/0 150,000 860,000 
53 West Palm Beach 
24 Knotty Pine Acres S/0 50,000 360,000 
1,180,000 6,015,000 
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EXHIBIT 12, Cont'd. 
Population Projection Avg. Water Use Max. Capacity 
Area & Systems GPO GPO 
2.c. 1 Atlantis 200,000 360,000 
I 
ll Englewood Manor S/0 200,000 1,440,000 
12 Fla. St. Turnpike #2 Area 250,000 331 ,000 
13 Forest Hill Village 200,000 1 ,500,000 
19 Hypoluxo Tropical Terr. S/D 
27 Lake Osborne Estates S/D 300,000 1,370,000 
28 Lake vJorth 3,400,000 12,000,000 
29 Lake Worth Hills S/D 25,000 81,000 
30 Lantana 2,000,000 3,100,000 
39 P.B. Nat. Golf & C.C. 
Est. S/0 30,000 650,000 
46 Seminole Manor S/0 80,000 720,000 
52 Palm Springs 550,000 3,000,000 
54 Woodhaven Village S/0 40,000 360,000 
7,275,000 24,912,000 
3.a. 5 Boynton Beach 2,400,000 7,560,000 
18 Hypoluxo Harbor S/0 lO,OOO(E) 24,000 
32 r~ana l apan 220,000 1,050,000 
45 San Castle S/0 100,000 950,000 
2,730,000 9,584,000 
3.b. 7 Del ray Beach 3,100,000 20,160,000 
8 Delray Shore S/D 100,000 600,000 
15 Gulf Stream 310,000 2,500,000 
3,510,000 23,260,000 
3.c. 4 Boca Raton 5,900,000 10,000,000 
17 Highland Beach 100,000 828,000 
51 Univ. Park S/0 120,000 1 ,000,000 
6,120,000 11,828,000 
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EXHIBIT 12, Cont•ct. 
Population Projection 
Area & Systems 
4.a. 2 Belle Glade 
6 Canal Point Utilities 
36 Pahokee 
41 Pratt & Whitney Aircraft 
43 Royal Palm Beach 
47 South Bay 
50 U.S. Sugar Corp. 
TOTAL 
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Avg. Water Use 
GPO 
1,700,000 
110,000 
600,000 
1,000,000 
150,000 
220,000 
500,000 
4,280,000 
45,508,000 
Max. Capacity 
GPO 
2,000,000 
240,000 
1,600,000 
1,440,000 
575,000 
800,000 
1,500,000 
8,155,000 
138,252,000 
I 
MGD and 214 MGD respectively. 
Good quality raw water is already scarce in south Florida during 
dry periods. Ground water supplies normally contain excessive amounts 
of iron, color, sulfur and/or hardness. Chloride concentration invari-
ably increases with the well depth. Thrity-seven of the smaller pri-
vately owned systems show traces of ABS. (alkyl benzene sulfonate [ABS] 
is a detergent commonly found in domestic waste). Pollution of water 
supply wells can occur when septic tanks are located in close proximity 
to water supply wells. 
c. Areas Not Served by Public Water Supply Systems 
The 11 east central 11 county area (west half of population areas 2a 
and 2b) has developed on septic tanks and individual water supply wells. 
It is an area of pressing public water need. If proposed financing 
materializes and local interest permits, this area may be served in the 
next two to three years. Other proposed service areas include Tequesta, 
Jupiter and the area just west of Juno Beach. The built-up area west 
of Delray Beach, contiguous to the Highland Trailer Park area and south 
of Palm Beach Gardens is unserved by public water at this time. 
For functional and planning purposes, areas classified as small 
water supply systems are considered unserved by public ~"'ater. This 
thinking prevails because the smaller systems have a limited capacity 
for expansion, with water quality frequently less than desirable. 
3. PUBLIC SEWERAGE SYSTEMS 
a. Definitions 
11 Primary sewage treatment 11 refers to the removal of large and fine 
solids, grease and scum by processes including sedimentation, 
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screening and floating. Will remove approximately 35% of the 
biochemical oxygen demand (BOD) and 10% of the total phosphorus 
found in raw domestic waste . 
.. Secondary sewage treatment .. refers to breakdown of organic matter 
in primary effluent by organisms in a controlled environment. 
Processes include activated sludge which carry out in a controlled 
manner the biological assimilation and degradation processes that 
occur in nature. Will remove 90% of the BOD and 30% of the total 
phosphorus found in raw domestic waste . 
.. Tertiary sewage treatment .. describes limited techniques applied 
to the effluent from secondary treatment. For purposes of the 
report it refers to treatment by chemical coagulation to remove a 
high percentage of phosphate from the secondary effluent. Tertiary 
treatment will remove 90+% of total phosphorus and 99+% of BOD load 
found in raw domestic waste. Will produce a low quality industrial 
water supply; recreational water supply; and waters for ground 
water recharge . 
.. Ocean outfall .. refers to a large subaqueous pipe line extending 
from the shore line into the Atlantic Ocean through which sewage 
is discharged. The sewage may or may not be treated prior to being 
discharged into the ocean, so the term does not refer to the degree 
of sewage treatment. 
b. County Sewerage Systems 
There are 113 separate public sewerage systems (excluding septic 
tanks) presently serving Palm Beach County. Thirty-four of these are 
expandable major systems and of importance for planning purposes due to 
their capacity for serving contiguous areas. These major facilities are 
generally of the municipal, residential, subdivision, or large institu-
tional category. The 79 remaining smaller systems serve motels, schools, 
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I 
mobile home parks, labor camps, etc. and have planning significance 
only insofar as being indicators of present growth clusters. 
Municipal and privately-owned utility companies operate the public 
sewerage systems. The Florida Public Service Commission and/or the 
Palm Beach County Board of County Commissioners grant and control fran-
chises of the 25 privately-owned sewerage utility companies in the 
county. 
Palm Beach County has the third largest current utilization of 
public sewerage facilities in the south Florida area second only to 
Broward and Dade Counties. It also ranks fifth out of 67 Florida 
counties in construction of public sewerage facilities ~ith an annual 
expenditure of approximately $3,000,000 per year. Concurrently, septic 
tank usage was reduced from 105,836 persons in 1965 to an estimated 
59,400 persons in 1968. 
Atlantis, formerly served by 245 individual septic tanks is now 
sewered and connected to the City of Lake Worth system. Belle Glade's 
municipal system eliminated some 1900 individual tanks. Boca Raton's 
sewerage expansions have reduced its septic tank facilities by an esti-
mated 75%; Boynton Beach's by 50%. Comparable progress continues at 
Delray Beach. Pahokee's municipal system now serves some 6,000 persons 
formerly on septic tanks. These changes have occurred mainly since 1964. 
Joint waste treatment systems are in operation within the county. 
Sewage from Atlantis, Lantana, Lantana Heights, Palm Beach Junior College 
and South Palm Beach is received by the Lake Worth system for discharge 
through its Atlantic Ocean outfall. Lake Park wastes are directed to the 
Village of North Palm Beach for treatment and disposal. 
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Exhibit 13 lists the number and capacity of sewerage systems by 
population subarea, and the major county sewerage facilities are given 
in Exhibit 14. 
c. Sewage Quantity and Disposal 
The 34 major public sewerage facilities are estimated to serve 
231,000 county residents, accommodating a maximum of close to 70.9 
million gallons per day (MGD) of municipal waste. The 79 smaller public 
systems serve approximately 15,000 persons, handling 1.8 MGD of waste. 
Taken together, all the larger coastal cities have a combined 
maximum capacity to accommodate approximately 64.5 MGD of wastewater. 
The coastal population centers of Delray Beach, Lake Worth, Palm Beach 
(and soon Boca Raton) discharge approximately 11.0 MGD of untreated 
municipal waste into the Atlantic Ocean through ocean outfalls which 
extend to the edge of the Gulf Stream. In all coastal cities the efflu-
ent from sewerage systems is discharged either to the brackish Intra-
coastal Waterway or to the Atlantic Ocean. An estimated 10.5 MGD in-
cluding septic tank effluent is discharged into fresh water resources 
throughout the county. 
Canal and surface water pollution is of particular concern in Palm 
Beach County since canals can flow toward the coastal aquifers or into 
Lake Okeechobee, sources of public water supply in either instance. 
d. Areas Not Served by Public Sewerage Systems 
Clusters of small, privately owned sewerage systems and septic tank 
areas indicate the need for additional public sewer construction. Six 
large septic tank systems serving 2,900 persons remain in use as multiple 
service facilities. 
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7,000 3,500 4,400 1 .047 .200 1 3,500 
1, 000 500 600 1 o023 .070 2 500 
16,000 13,500 14, 1 ()() 4 2.300 2.232 6 2,500 
35,000 33,800 33,800 2 1.818 2.625 2 1,200 
33,000 32,200 33,000 3 13.020 21 .300 2 800 
62,000 45,300 58,500 5 .387 1.424 6 16,700 
57,000 47,700 55,800 10 3.762 14.134 9 9,300 
21,000 17, 100 17, 100 1 2.022 3.800 13 3,900 
24,000 20,300 20,300 2 2.035 15o075 1 3,700 
15,000 13,800 12,800 2 1 .211 8 0175 3 1,200 
35,000 18,900 18,900 3 1.017 1o850 34 16, 100 
306,000 246,600 269,300 34 27.642 70.885 79 59,400 
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EXHIBIT 13 
NUMBER AND CAPACITY OF SEWERAGE SYSTEMS BY POPULATION SUBAREAS 
EXHIBIT 14 
MAJOR SEWERAGE FACILITIES 
Population Projection Population Avg. Waste Flow Rated 
Area & Systems Served (MGO) Plant Capacity 
1. a. *12 Jupiter-in-
The-Pines S/0 470(E) .047 .200 
1. b. 28 Sal Haven 145 .023 .070 
1. c. 17 Lost Tree 
Country Club .050 
19 North Palm 
Beach 17,300 1.670 1.132 
22 Palm Beach 
Cabana Colony 2,340(E) .234 .350 
23 Palm Beach 
Gardens 3,960(E) .396 .700 
2.300 2.232 
1 . d. 10 Gramercy 
Park S/0 890 .053 . 175 
26 Riviera 
Beach 14,850 1.765 2.450 
1. 818 2.625 
2.a. 6 Century 
Vi ll.age 3,300(E) .330(E) .300 
21 Palm Beach 6,000(E) 4.000 15.000 
34 West Palm 
Beach 62,400 8.690 6.000 
13.020 21.300 
2.b. 3 Belvedere 
Heights S/0 1,400 .061 . 181 
11 International 
Airport**{primary) 1 , 150 (E) . 115 .500 
18 Meadowbrook S/0 1,086 .057 .350 
25 Polo Club Estates 1 ,400 .080 . 175 
32 Sunset Homes S/0 735 .074 .218 
.387 1.424 
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EXHIBIT ·14, cont•d. 
Population Projection Population A_vg. Waste Flow Rated 
Area & Slstems Served (MGD} Plant Ca~ac it~ 
2.c. 1 Atlantis Served by the City of Lake Worth 
9 Forest Hill 
Vi ll_age SID 1,600 . 130 .350 
13 Lake Worth 21,700 3.000 13.000 
14 Lake Worth 
Hills SID 
**(Primary) 325 .032(E) .032 
15 Lantana Served by City of Lake Worth 
16 Lantana 
Heights SID 4, 135 Served by City of Lake Worth 
24 Palm Springs 4,670 .467 (E) .325 
29 San Castle SID 810 .046 .210 
30 S.E. Fla. Tub-
erculosis Hospital Served by City of Lake Worth 
31 Seminole Manor 
SID 1 ,580 .087 .217 
3.762 14.134 
3.a. 5 Boynton Beach 17,000(E) 2.022 3.800 
3.b. 7 Delray Beach 20,000(E) 2.000 15.000 
8 Delray Shores 
SID 350 . 035 (E) .075 
2.035 . 15.075 
3.c. 4 B{)ca Raton 20,300 1. 127 8.000 
33 University 
Park SID .084 . 175 
1. 211 8.175 
4.a. 2 Belle Glade 18,000 .560 1.000 
20 Pahokee 4,000 (E) .405 .600 
27 Roy a 1 Palm 
Beach 5 520(E) .052 .250 
1. 017 1.850 
* Cross reference to Part I inventory and map number. 
** (Primary) - Primary sewerage treatment 
(E) Estimated 
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Ten municipalities rely entirely on individually owned septic tanks 
while 9 others rely in-part on such systems. Estimated municipal septic 
tank users approximate 38,000 persons. Eighteen residential subdivisions 
rely entirely or in-part on septic tanks as a wastewater disposal 
method. The subdivision population served by septic . tanks is approxi-
mately 11,300 persons. The above population estimates account for 88% 
of the 59,400 persons believed to be using septic tanks in 1968. 
(Since "house to house .. surveys were not made, septic tank usage data are 
estimated at best and are usefull only as guidelines for recognizing areas 
presently unserved by public systems.) 
Exhibit 13 lists the septic tank population by population subarea. 
The 11 East Central Area .. (the west half of 2a and 2b), which developed 
on individual septic tank and water supply wells, is also an area of long 
term need for public sewerage. Contingent upon public support, this 
area could and should have public sewers under construction in the next 
two to three years. 
4. SOLID WASTE COLLECTION AND DISPOSAL SYSTEMS 
a. Definitions 
"Solid waste" refers to all unused, useless, unwanted, or discarded 
solid wastes material except radioactive, explosive or similar 
materials of a hazardous nature . 
.. Solid wastes collection .. refers to the process of solid waste pickup 
at its source and its transportation to a transfer station. The 
collection and transportation trucks are low-capacity, short-haul 
vehicles. 
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b. 
11 Transfer station .. as used herein means the temporary ·storage, 
weighing, shredding and packing of solid wastes followed by 
loading into high-capacity long-haul vehicles for transportation 
to the disposal site. 
11 Solid Waste disposal 11 means the final processing and disposal 
of solid waste. 
Solid Waste Problems 
A need exists for public understanding that solid waste processing 
differs from disposal. People generally consider incineration and 
composting as disposal methods which are alternatives to landfill 
operations, whereas such methods are in fact reduction or stabilization 
processes to prepare the wastes for disposal as landfill. Disposal via 
sanitary landfill presumes no waste reduction prior to depositing the 
wastes on or in the soil. 
Use of sanitary landfill operations is less feasible in Palm B~ach 
County than in other areas of the country due to the high water table, 
poor drainage, lack of adequate disposal sites, and inadequate type and 
amounts of cover material. As a consequence the wastes will require 
a reduction process, such as incineration, prior to final disposal. 
Recovery and reuse of some of the solid waste ·components must also 
be considered in the processing operation. Marketing outlets have been 
developed in some areas for reclaimed paper, ferrous metals, nonferrous 
metals and glass. 
Not only is the per capita solid waste production increasing but 
changes in the waste character have reduced the efficiency of natural 
biological and chemical degradation processes. Plastic containers and 
rust proof a 1 umi num cans do not degrade readily. 11 No return 11 batt 1 es 
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are more widely used. Worn automobile tires, abandoned autos, old 
mattresses, discarded appliances, broken furniture and demolition rubble 
are now commonly found along with the usual boxes, cans, glass, rags, 
food wastes, agricultural wastes and septic tank waste. 
A widespread and principal eyesore in the county has resulted from 
the storage of automobile hulks. Great strides toward removal of this 
blight has been made with a ten year automobile hulk reclamation and 
removal plan. 
Solids collection frequency, handling techniques and equipment 
appear generally adequate. However, disposal methods are poor and com-
pletely inadequate. A 1966 State Board of Health Survey of Solid Waste 
Disposal Practices stated that the county refuse disposal operations 
failed in practically all respects to meet the requirements of the state 
sanitary code. Although changes have occurred since that report, the 
natural problems of geography, geology and topography have not changed. 
c. Existing Solid Waste Programs 
The solid waste systems in Palm Beach County are operated by garbage 
franchise districts or by municipalities. Solid wastes are primarily 
disposed of in open or "burn and fill" dumps and on quasi-sanitary land-
fills. There are no municipal incinerators serving the county. 
Solid waste collection is rather effectively accomplished by seven 
privately owned franchised licensed collectors serving 28 municipalities 
as well as the unincorporated county areas. Garbage is collected at 
least twice weekly; yard trash at least once weekly under franchise agree-
ment with the Board of County Commissioners. Several municipalities 
also collect solid wastes within their corporate limits. They include 
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Boca Raton, Boynton Beach, Delray Beach, Lake Park, Lake Worth, Lantana, 
North Palm Beach, Palm Beach, Palm Beach Shores, Riviera Beach, Sal 
Haven and West Palm Beach. 
Three small populated clusters exist which are inside neither 
municipality nor franchised service area. The first is west of Jupiter, 
on and north of Indiantown Road. The second is near Haverhill Road and 
45th Street near the West Palm Beach corporate limits. A third popula-
tion area apparently unserved is the strip west of U.S. 441 where several 
hundred persons reside. 
Most solid waste collected goes to the county or municipal dumps. 
Some salvage operations are carried out and apparently are economically 
feasible. Eighty-five percent of the paper collected by Twin City 
Waste Management (which constitutes 60-75% of its collection) is com-
pressed, baled and transported by railroad to other parts of Florida 
and Georgia for processing toward use in corrugated boxes and outside 
coverings for dry wall gypsum board. Another salvage company trucks 
metal salvaged from automobile hulks out of the county to shredders or 
steel mills for further processing leading to reuse of the ferrous 
metal. Discarded appliances are handled in like manner. Some of this 
metal is exported, some is made into reinforcing rods for concrete 
construction. 
Countywide Lot Clearing and Car Disposal laws are generating results 
in the reduction of pest harboring stockpiles of junk and abandoned or 
discarded automobiles. Free auto disposal sites are located throughout 
the county near Jupiter, Lake Park, Pahokee, West Palm Beach, Lantana, 
Delray Beach, Boca Raton and Belle Glade. At the time of the preparation 
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of Part I of the Comprehensive Solid Waste Plan there were over 360 
automobile hulk disposal sites containing over 28,000 separate auto 
hulks in the county. The auto hulk scrap processing program has been 
in operation since 1966 and is contracted for a ten year period. The 
processing rate is greatly exceeding the rate of additions to the stock-
pile. Factors which could increase junk car deposits are the increasing 
area affluence, the State auto inspection law and future population 
increases. 
Over 350 unauthorized dump sites have been mapped within the 
county. Nearly 230 of these are distributed rather evenly throughout 
the coastal area. One hundred twenty are found in that part of the 
buffer zone immediately adjacent to the coastal zone. The central area 
of the county is apparently without such dumps while only four unautho-
rized sites are known to exist in the western built-up areas. It 
appears that collection of junk automobiles is adequate -in the Lake 
Okeechobee area and that a reinforced collection program is needed in the 
coastal and buffer zones of the county. 
d. Need for an Effective Solid Waste Program 
The most pressing solid waste need of the county is for an adequate 
means of waste disposal. Current solid waste disposal practices exert 
obvious pollutional influences on both air and water resources. Deliberate 
or spontaneous burning and smoldering wastes contribute to poor visability 
along highways. Disposal of non-reduced refuse below the ground water 
table contributes an obvious water pollution potential. Solid wastes 
collection in the unincorporated County areas and solid wastes disposal 
for the entire county should be under the direction of one central agency 
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to affect a more efficient and appropriate program than the present 
systems afford. 
Exhibit 15 summarizes the collection and disposal service now 
available to each of the population subareas. 
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EXHIBIT 15 
Solid Waste Systems by Population Subarea 
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rl r-f< r-f Ori~ (1)(1)~ I CJ (/) """'(1) (/) """'~ (/) (/) m cn (l)(J) =' m ::S I If) ::s J..I::S(l)"-'ri:> I ~0.. ~P.O.. ::s 0.. Q) ~ Q) Q) 0 :> Q) OtJQ) 0.,(1) P...O \OP.. p..p.CJ(J)riJ-1 ~ s ::so s m s ""-' ~"""' J-1 I """'rl"""' 
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P-l< p..CJ) rip.. <P..~~(..)CI) I ~~ ' (..)~ ~ ::::::> ~ Cl) .., Cl) e:: <(CJ)CI) <(p..CI) 
a 7,000 2,200 1 0 17 20 0 1 
c 
b 0 1,000 500 1 0 16 4 0 0 I 1 A 
c s 16,000 15,900 1 1 9 6 .0 0 
T 
d A 
L 
35,000 34,000 1 0 32 22 3 1 
a 33,000 33,000 0 0 29 15 2 0 
E 
2 b N 
v 
62,000 62,000 2 1 14 53 3 0 
c l 
R. 
57,000 55,300 3 0 30 73 4 0 
a 0 21,000 21,000 2 0 36 24 0 0 
N 
3 b 
M 
24,000 E 22,800 2 0 26 35 0 1 
N 
c T 15,000 14,900 1 0 19 6 0 0 
B 
a ¥ 1,000 1 1 122 37 2 2 F 
E 
4 R 35,000 
G 
L 
b 
A 
25,000 3 0 4 66 D 4 2 
E s 
Totals 306,000 287,600 18 3 354 361 18 7 
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SECTION III 
LONG RANGE COMPREHENSIVE PLANNING 
A. AIR POLLUTION CONTROL PLAN 
1. Air Pollution Control Needs 
The air pollution control needs of Palm Beach County are basically 
unknown. The same statement is true for the entire State of Florida 
and, indeed, for most of the nation. Only in recent years has attention 
been directed towards study and control of this environmental element, 
and our knowledge of the effects of air pollutants on man, animals, 
plants, and inanimate objects is quite limited. The permissible and 
desirable limits of such constituents as carbon monoxide, sulfur oxides, 
hydrocarbons, nitrogen oxides, and particles in the atmosphere have not 
yet been firmly established, nor have effective control measures been 
developed for many such contaminants. However, existing knowledge 
permits us to initiate an air control program and provides the current 
basis for the establishment of air quality criteria by the Federal 
Government. 
The Federal Air Quality Act of 1967, administered by the Department 
of Health, Education and Welfare, and Chapter 403, Florida Statutes, 
administered by the Florida Department of Air & Water Pollution Control, 
have provided a legal and administrative framework that, if properly 
implemented, should make it possible to begin to manage the air environ-
ment in the county intelligently. This framework doubtless is not the 
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final word, and the action for which it calls is only just beginning 
to get under way. The air pollution control plan for Palm Beach 
County is based upon activating an air pollution control district 
within the above legal and administrative framework. 
Under the Federal Air Quality Act, the Secretary of HEW has estab-
lished eight atmospheric areas in the continental United States of 
which the Florida peninsula is one. The areas are based on long-term 
meteorological factors that affect the transport and diffusion of air 
pollutants. Each atmospheric area will be subdivided into air quality 
control regions that will be the basis for regional air pollution con-
trol programs. The regions will be defined on the basis of such fac-
tors as meteorology, social and governmental aspects, and patterns of 
urban growth. The state has already requested HEW to designate Palm 
Beach, Broward and Dade counties as an air quality control region, and 
approval of this designation is expected soon~ 
HEW must also publish air quality criteria for specific pollutants 
as well as information on the cost and effectiveness of control systems 
and techniques that can be used to abate those pollutants. On the 
basis of these criteria, the Florida Department of Air & Water Pollu-
tion Control will hold a hearing in the region to develop regional air 
quality standards and plans for implementing them. 
Although gasoline-powered motor vehicles are a major source of a 
number of air pollutants (hydrocarbons, other organic compounds, carbon 
monoxide, nitrogen oxides, lead compounds, and other elements) the 
Federal Air Quality Act prohibits the individual states from adopting 
and enforcing motor vehicle emissions standards. The Act does, however, 
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establish increasingly stringent motor vehicle emission control stan-
dards from 1970 through 1974 models and beyond. These standards cover 
exhaust hydrocarbons, carbon monoxide, oxides of nitrogen, and evapora-
tive losses of gasoline. 
2. Comprehensive Air Pollution Control Plan 
It is readily apparent that Palm Beach County should join hands 
with Broward and Dade counties to assist the State in the formation of 
the air quality region and in the adoption of regional air quality stan-
dards. It does not appear presumptuous that both Broward and Dade have 
a vested interest in the regional affairs at least equal to that of Palm 
Beach, and by working together the three counties should effect a mutu-
ally satisfactory air pollution control program. We recommend that the 
Palm Beach County Board of County Commissioners take immediate steps to 
contact their counter-parts in the other two counties for the purpose of 
creating a tri-county (or regional) Air Pollution Task Force. Each 
county should then appoint the Task Force membership from a carefully 
selected list of interested groups including municipalities, industry, 
agriculture, conservationists, and the counties. Expenses necessary for 
Task Force operations should be financed equally by the three counties. 
After its formation the Task Force should be charged to organize 
itself into a working group for the following purposes: 
1. To inventory the present air pollution control programs 
in the individual counties. 
2. To assess the air quality information collected to date 
in the region. 
3. To review the HEW air quality criteria. 
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4. To prepare a position paper on regional air quality 
standards and to present the paper at the regional 
hearing by the Department of Air & Water Pollution 
Control. 
5. To examine and report to the several counties on any 
other matters which may logically fall within the air 
pollution control field as it affects the region. 
·one item which the Task Force should consider under 5 above is the 
matter of administering the air quality standards adopted for the region. 
Chapter 403, Florida Statutes, places the responsibility for air pollu-
tion control in the Department of Air & Water Pollution Control. However, 
Section 403.182 of the Law permits the establishment of local pollution 
control programs, a procedure which appears to be most desirable for the 
three county region. The Task Force may wish to recommend to each county 
that a Regional Air Pollution Control District should be created under 
the provisions of Section 403.182. If so, the Task Force could further 
serve the region by preparing a program outlining the District structure, 
objectives and initial budget and a formula for financing the District. 
If agreed to by the three counties, the Task Force could also assist in 
conducting the administrative procedures necessary to comply with Section 
403.182. After District formation the Task Force could be dissolved or 
could remain as an advisory group to the District. 
All present county air pollution control programs should be trans-
ferred to and made a part of the Regional Air Pollution Control District. 
3. Plan Implementation 
a. Short Range Functional Planning 
Efforts during the next two years (through 1971) should be concentrated 
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4. 
on the several administrative procedures required to create a viable 
Regional Air Pollution Control District, essentially as described 
herein. The air pollution monitoring program being conducted by the 
Health Department should continue at an accelerated pace to obtain the 
data necessary for intelligent and logical decisions by the Task Force. 
b. Long Range Functional Planning 
1972 should see the beginning of a fully operational Regional Air 
Pollution Control District. One of the first District objectives should 
be the planning of a continuous monitoring and testing program designed 
to identify the specific air pollution problems indigenous to the region 
and to upgrade its air quality standards and enforcement of source 
controls. 
FUNDAMENTAL CONCEPTS OF AIR POLLUTION CONTROL PLAN 
a. Palm Beach County, together with Dade and Broward Counties, will be 
designated as an Air Quality Region in 1970 under the terms of the 
Federal Air Quality Act of 1967. All air pollution control programs for 
Palm Beach County should be integrated into the Region Program. 
b. The Palm Beach County Board of County Commissioners should make 
arrangements with the other two counties to activate a tri-county Air 
Pollution Task Force. 
c. The Palm Beach County Board of County Commissioners should appoint 
one-third of the Task Force membership. The members should represent 
interested groups in the County including municipalities, industry, 
agriculture, conservationists, and the County. 
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d. The Task Force should be instructed to prepare for and to parti-
cipate in the Regional hearings to adopt air quality standards. 
e. Palm Beach, Dade and Broward counties should create a Regional Air 
Pollution Control District under the provisions of Chapter 403.182, 
Florida Statutes. The Task Force should prepare a report recommending 
the District structure, objectives, initial budget and formula for 
financing the District. 
f. One-third of the Task Force expenses should be financed by Palm 
Beach County. The Regional Air Pollution Control District budgets should 
be financed by the three counties under a formula to be designed and 
recommended by the Task Force. 
g. The present Palm Beach County air pollution control program should 
be transferred to and made a part of the Regional Air Pollution Control 
District Program. 
A flow chart showing the Air Pollution Control implementation 
plan is shown in Exhibit 16. 
B. WATER SUPPLY PLAN 
l. FRESH WATER RESOURCES 
a. Ground Water Supply 
Ground waters are the source of most county fresh water supplies 
These waters also serve to replenish canals, hold back seawater and supply 
vegetation. This single resource is valuable and prolific and must be 
managed properly in decades to come. Any comprehensive plan for Palm 
Beach County development must be based on a thorough knowledge of local 
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EXHIBIT 16 AIR POLLUTION CONTROL IMPLEMENTATION PLAN P.N. 6914 
ground water characteristics. A generalized cross-section of the county 
is illustrated on Exhibit 17 showing both the water-table aquifer and 
the deeper Floridan aquifer. 
In Palm Beach County shallow non-artesian aquifers range from 30 to 
300 feet in thickness. Exhibit 18 shows the aerial extent of the shallow 
aquifer. Impermeable confining beds underlie shallow aquifers to an 
approximate depth of 500-600 feet. At 600 feet the Floridan (artesian) 
aquifer begins and extends to well over 1,000 feet. Great quantities of 
water are available in the Floridan aquifer, but high mineral content 
and great depth have prevented general use to date. It therefore exerts 
little effect on present county wide water resources. However, future 
demands and technology may make withdrawals from this source competitive. 
The shallow Biscayne aquifer is very pourous and supplies water in 
great quantities to users in Florida's southeastern tip. The aquifer 
extends into the southern portion of Palm Beach County, and it is a 
very significant water source in that area. However salt water intru-
sion has been a constant problem in the aquifer because a 60-80 foot 
thick cross-section is directly exposed to the ocean. Because of this 
and it's limited service area, the Biscayne aquifer is not expected to 
figure heavily in the countywide water resources picture. 
The 11 typical 11 shallow non-artesian aquifer covers most of the county. 
In the region of predominately sandy soils, ground water recharge origi-
nates as local rainfall. Along the heavily populated sandy coastal ridge, 
shallow water table aquifers provide for municipal and industrial de-
mands located within the area. Studies of ground water fluctuations along 
with present and future water demands indicate that this area and the 
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Area % of 
PHYSIOGRAPHIC AREA Sq. Mi. T ota I 
COASTAL RIDGE 213 1 0. 5 
SANDY FLATLANDS 569 2 8 • 1 
EVERGLADES 1 I 2 4 1 6 1 • 4 
TOTAL 2,023 100o0 
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county in general already withdraw a substantial portion of their avail-
able ground water each year (32 MGD) and that supplies appear question-
able by 1980. This is a short period of time relative to com-
prehensive planning. As the sandy coastal ridge develops, increased 
impervious surfaces such as streets, roofing etc., will cause a decrease 
in ground water recharge. Growing water demands will begin to deplete 
existing storage volumes, simultaneously dropping the water table. Salt 
water would then gradually replace the fresh water reducing well water 
quality. 
It appears that the key to water resource planning is the continuous 
maintenance and protection of desirable ground water levels or the tapping 
of heretofore untried supplies. Certainly a comprehensive ground water 
survey is essential to provide the proper foundation for planning and 
development. 
Exhibit 19 gives a generalized picture of water table surface eleva-
tions in the shallow aquifers, and Exhibit 20, the potentiometric sur-
face of water in the Floridan aquifer. 
b. Surface Waters 
Surface water, particularly Lake Okeechobee, satisfy most agricul-
tural, recreational, municipal and industrial water requirements in the 
western area of the county. It is second largest inland fresh-water lake 
in the country and dominates surface water distribution patterns in 
southern Florida. In general, canal and surface waters flow away from 
the lake toward the southeast. However, the lake's net impact on regional 
water balance is minimal as annual evaporation from the lake surface 
nearly equals annual rainfall and net seepage into and out of the lake is 
insignificant. 
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EXHIBIT 19 
PALM BEACH COUNTY 
WATER TABLE SURFACE OF 
GROUND WATER IN THE SHALLOW 
NON-ARTESIAN AQUIFERS 
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EXHIBIT 20 
PALM BEACH COUNTY 
POTENTIOMETRIC SURFACE AND 
AREAS OF ARTESIAN FLOW 
OF THE FLORIDAN AQUIFER 
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The storage capacity of the lake falls in a range of from 2.0 to 
3.0 million acre-ft. A revised program for the Central and South Florida 
Project plans to increase the range of lake storage by 1.0 million acre 
feet. 
The total net county surface water drainage approaches 1..08 million 
acre-feet/year (10 inches/year) as opposed to an annual rainfall of 
6.33 million acre-feet/year (58.6 inches/year over 2023 square miles of 
land area). This gives an apparent surface run-off coefficient of 17%. 
However a better knowledge of run-off losses is essential to determine 
the amount of usable surplus each year. Because surface run-offs during 
wet seasons are much higher and since two-thirds of the annual precipita-
tion occurs during the wet season, a higher annual estimate would seem 
reasonable. 
c. Water Quality 
An excessively high chloride concentration (1000-3000 parts per 
million) which has, in part, precluded the economical use of the Floridan 
aquifer, results from brine deposition on sedimentary layers when seas 
covered the area. Very little water is taken from this deep strata and 
natural processes have had little chance to flush out salinity. Constant 
recharge and withdrawal flushed salinity from the shallow aquifers many 
years ago. 
Salinity barriers on coastal drainage canals are responsible for 
holding salt water intrusion in check. They keep saline tides from 
moving inland. They also hold back fresh water drainage and build up 
fresh water levels inland. The constant pressure from the high water 
table holds back underground salt water movement. Palm Beach County 
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is therefore relatively free from a major chloride problem. This may 
not continue unless water table elevations are constantly surveyed. 
Lake Okeechobee's water quality overall is good, consistent from 
season to season and uniform throughout its area. Its moderately hard 
water averages 135 parts per million (ppm) hardness. Treatment of lake 
water for drinking is economically competitive with other sources if the 
cost of transportation is not an overri~ing factor. 
The sharp water quality drop in the lake's drainage canals results 
from surface run-off. This water is moderately to excessively hard (140-
400 ppm) and has high color (30-500 units). While the low quality of 
the water may preclude it as a public water supply, it does have poten-
tial for irrigational purposes. Future water demands and technology may 
improve its potential as a public water supply. 
Clear Lake and Lake Mangonia currently furnish water for municipal 
purposes near the coast. Their water quality _is good making these 
lakes adequate for all beneficial purposes. 
The shallow aquifer in the Lake Okeechobee area produces a poor 
quality water high in chlorides (500 ppm or more) when taken from shallow 
wells less than 100 feet. Water from the shallow aquifer in the ocean 
coastal area is typically low in hardness and of very high quality. As 
mentioned previously most water for domestic use in the coastal area is 
taken from the shallow coastal aquifer and it should be considered the 
primary source in that area. 
Water from the Biscayne Aquifer is good for most purposes. Iron is 
the most noticeable and objectionable constituent ranging between 0.01 
to 4.3 ppm. Hardness is generally low but variable. The potential for 
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salt water intrusion is the major area for concern in the Biscayne 
aquifer. 
d. Hydrologic Balance 
The county 1 s water inflow is supplied by rainfall, surface inflow, 
groundwater inflow and water piped into the area. Water outflow is 
comprised of evaporation, evapotranspiration, surface outflow, ground 
water outflow and water piped out of the area. Any imbalance in inflow 
and outflow is due to variations in the quantity of water stored within 
the county. One pronounced wet season from June-October produces two-
thirds of the average annual total rainfall of 58.5 inches. Evaporation 
and evapotranspiration remove nearly 85% of the annual rainfall. 
The following equation represents a water balance for the county: 
RF = EV + EVT + SW(out-in) + lis, where 
RF = Rainfall = 8.05 Million acre ft/year 
EV = Evaporation = 1. 48 Million acre ft/year 
EVT = Evapotranspiration = 5.35 Million acre ft/year 
SW(out-in) = Net surface water out = 1. 08 t·1illion acre ft/year 
D.s = Change in ground water storage reflecting inbalance between 
inflow and outflow 
.".8.05 = 1.48 + 5.35 + 1.08 + 6S 
fls = 0.14 Million acre-ft/year 
= 125 Million gallons/day 
While relatively small positive storage is indicated, it must be noted 
that the county water balance is in a continuous state of flux. The 
quantitative estimates given above are based on averages and the ~S 
value during extended periods of low rainfall will be significantly lower. 
Unfortunately, it is during dry weather that water requirements and ground 
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storage deficiencies are greatest. 
be less then one-half the average. 
The volume available for recapture may 
When compared with the estimated 
1990 average annual county ground water need of more than 100 MGD, it is 
clear that the firm production rate from the shallow aquifers is in danger 
of being exceeded by the demand. 
e. Cooperative Study-Palm Beach County and U.S. Geological Survey 
On May 27, 1969 the Area Planning Board of Palm Beach County requested 
the U.S. Geological Survey to prepare a proposal to investigate and 
evaluate the water resources of Palm Beach County. The specific objectives 
of the investigation would be to determine; (1) The movement and storage 
of water in the shallow aquifers; the drainage canals that cut into the 
aquifers; the lakes; and the effects of water control practices and water 
use on the movement and storage; (2) The extent, thickness and water 
storage and water yielding characteristics of the aquifers beneath the 
county; (3) The changes in chemical quality of the water contamination 
along the coast and in inland areas and the effects of man made effluents 
on water quality; (4) The total water potential of the county. 
Results of such an investigation would be a reliable guide in county 
planning for flood control, water use and water management. It would 
also aid in solving problems related to increasing water demands, flooding, 
draught, and water pollution control. 
The study will include two categories; (1) Water records and (2) 
Project Investigations. The water records part is an observational pro-
gram to collect hydrologic information from a network of stations to be 
established in the county. The following data will be collected; (1) Water 
level fluctuations; (2) Salt water monitoring; (3) Canal flows; 
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(4) Exploratory holes for geologic information; (5) Water quality in . . 
wells, lakes and canals; (6) Pollution monitoring & (7) Tidal fluctua-
tions. 
A significant part of the first year's work will entail a partial 
inventory of existing wells in the county to obtain preliminary infor-
mation on geology, depth of wells, yield of wells, water use, water 
quality and other facets related to the ground water resources of the 
county. This information will be supplemented by extensive exploratory 
drilling to obtain detailed information on (1) the depth, thickness 
extent and hydraulic characteristics of the shallow aquifers; (2) loca-
tion of the salt water-fresh water interface in the aquifers near the 
coast; (3) extent of mineralized water in inland parts of the county. 
Exploratory wells near the coast will be part of the network for the 
continuous monitoring of salt-water intrusion. 
The project investigations portion of the program will - consist of 
analysis and interpretation of the data from the water records studies 
in order to determine areas and magnitude of problems such as drainage 
needs, flood criteria, seawater intrusion, water quality deterioration, 
local contamination, sewage disposal, location of sanitary landfills, 
municipal water supplies and overall water-management practices which 
might require studies in detail. 
The U.S.G.S. proposal was submitted to and accepted by the county, 
and the study is now under way. The study results will permit the 
county to estimate a maximum permissible rate of withdrawal from the 
shallow ground water aquifers and to estab~ish the time span beyond which 
a supplementary raw water supply must be made available to the county. 
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The results will also permit the county to create and enforce reasonable 
well drilling and pumping regulations to minimize damage to and misuse 
of this valuable fresh water resource. 
2. PROJECTION OF WATER SUPPLY NEEDS 
a. Countywide 
It is estimated that present countywide municipal water use is 
approximately 47 MGD. Based on a 1965 countywide population of 306,000 
the average per capita water use equals slightly less than 155 gallons/ 
day. This may seem high but as mentioned previously Palm Beach County 
is 80% urbanized and urbanized areas have greater water requirements. 
Population projections for 1990 indicate a countywide population of 
765,000 people. As North American cities grow, the per capita use of 
water commonly increases by about 1/10 the percentage increase in popula-
tion. This would place per capita consumption at 180 gallons/day by 
that time. However with mounting use of air conditioners, dishwashers 
and garbage grinders along with the increasing attention to lawn mainte-
nance, it is conceivable that the average per capita use could approach 
200 gallons/day. This would result in an average daily countywide water 
use requirement of 153 MGD which is 3.25 times the present water use 
estimates. 
Experience has shown that in some communities the maximum daily 
water use requirements can be two or three times the average daily rate. 
Exhibit 21 illustrates the present water use and projected water require-
ments by population area for the year 1990. Present capacity for all 
water treatment plants in the county is approximately 138 MGD. By 1990 
this requirement should be close to 385 MGD, slightly less than triple 
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the existing treatment plant capacity. 
b. Population Projection Area 
From Exhibit 21 it is seen that water use increases of 290% (22 MGD) 
and 376% (47 MGD) respectively are anticipated for Areas 1 and 2. This 
is due to the large increase in population expected in these two areas. 
In areas 1, 3 & 4 the water treatment plant capacity necessary to serve 
each area may have to be tripled. 
Some sections in each population area will be so far removed from 
population centers as to make service by public systems economically un-
feasible. Some people will not receive service. For planning purposes 
it is assumed that the number will be relatively small and insignificant 
in the general scheme. 
It is clear that a tremendous increase in water use is due in the 
near future for the entire county. These demands far exceed presently 
available storage, supply, treatment and distribution facilities. Much 
planning is needed to meet this challenge. 
3. COMPREHENSIVE WATER SUPPLY PLAN 
Improved water treatment technology in the future, particularly in 
the field of desalinization would significantly effect the water resource 
picture within the time span of long range planning. Also, storage areas 
which do not offer an economically feasible source of water today could 
become quite practicable later on. 
New groundwater studies providing additional information to the 
limited data presently available could also seriously influence or change 
entirely the present concept of what is a feasible water supply and what 
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is not. The present U.S.G.S. study outlined in Section III 8-lc, is 
a case in point. This study will attempt to pin down the water yielding 
ability of the shallow aquifers and to depict areas affected by salt 
water intrusion and high mineralization content. It will also search 
out hydrologic details of the deeper Floridan (artesian) aquifer which 
must be available before decisions can be made as to how such aquifers 
may best be utilized, if they can be used at all. There is little 
question therefore that ultimately, determination of a specific long 
range water supply plan will be a function of this study along with 
future engineering feasibility studies and their relationship to improved 
treatment technology and water needs. 
Even with the limited data available today some points are clear. 
Lake Okeechobee offers a good quality water with an impressive supply 
and appears to be the logical future water source for Palm Beach County. 
The present ground water and surface water supplies wi_ll continae to 
supplement county needs in decreasing fashion as the Lake Okeechobee plan 
is phased into completion. Since drastic changes in the present water 
supply systems are envisioned it is time now to develop a long term com-
prehensive master plan, providing for the orderly and planned growth of 
future water facilities. For the immediate future, however, the shallow 
ground water aquifer should continue to be developed and utilized as the 
primary source of raw water until its maximum capacity has been realized. 
The results of the U.S. Geological Survey study will permit a determina-
tion of the maximum ground water capacity, and this information should be 
obtained at the earliest possible date. The county population growth 
and the estimated water demands will then establish a time period within 
- 66 -
which a supplemental source of supply must be developed. 
The City of West Palm Beach and its service areas will not be 
affected by the limitation of the ground water supply. The present city 
system already permits supplementation of its surface water supply with 
Lake Okeechobee water. The other populated areas along the coastal strip 
are not so fortunate. When the need for additional fresh water arises, 
the county should provide this service within the framework of the con-
ceptual plan shown on Exhibit 22. Under the plan Lake Okeechobee water 
is captured and transported through a canal system to a storage area 
near the center of the coastal populated area. The possibility of 
common usage of the West Palm Beach storage basins should be explored 
in the interest of economy. The stored water would then be treated and 
piped as needed through a north-south main transmission line for sale to 
municipal and industrial customers along the heavily populated coastal 
area. The overall system should be owned and operated by the Palm Beach 
County Water and Pollution Control Authority. The system should also 
furnish water for distribution to built-up areas outside municipal limits 
which are not served by municipal water facilities. The Authority 
should also obtain and operate all such non-municipal systems to assure 
good water quantity and quality service for all built-up areas not within 
municipal limits. Where a municipality requests, the Authority should 
secure and operate the water system within the municipal limits. 
Implementation of this plan should be coordinated with the Central 
and Southern Florida Flood Control District and the Corps of Engineers 
overall program to increase the net water supply in areas served from 
Lake Okeechobee and the three Everglades water conservation areas. The 
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goal of this program is to store and diver~ to the maximum extent 
possible, fresh waters which otherwise would be lost to the sea. It 
is a plan that reduces wastages of fresh water by storing it in Lake 
Okeechobee, and by back pumping excess run-off from the lower east 
coast area, which now goes to the sea, into the water .conservation 
areas for later beneficial use. Water from the conservation areas 
would be used to supply the Everglades National Park, the agricultural 
and urban areas, and all other users of water with~n the central and 
southern Florida area who require water to meet demands during periods 
of deficient rainfall. In addition, Lake Okeechobee water would be 
used to supply increasing municipal demands from east coast cities; for 
prevention of salt water intrusion in coastal areas as a result of the 
reduction of ground water demands; and for preservation of fish and wild-
life resources in the conservation areas and the Everglades. 
To accomplish these objections the storage capacity of Lake Okee-
chobee is being increased by raising the lake level about 4 ft. above 
the authorized upper regulation for flood control. A new canal (C-300) 
and pumping station (S-319) would be installed to direct fresh water 
into Water Conservation Area No. 1 from a 276 square mile area which 
presently discharges to the coast through Canal 18 and the West Palm 
Beach Canal. This could be part of an interrelated system of canals, 
levees, pumping stations and control structures for conveying the water 
to demand areas. Construction of canal C-300 would provide another direct 
connection by canal between Lake Okeechobee and the West Palm Beach 
storage basins. 
Water Conservation Area #l has an area of 221 square miles. Water 
depths in these areas are regulated in accordance with schedules designed 
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to preserve and enhance the vegetation, fish and wildlife resources in 
those areas and thus maintain their basic characteristic of part land 
and water. Storage of well treated sewage effluent in this area, along 
with large volumes of formerly wasted fresh waters for eventual dis-
charge to the Everglades, will be discussed further in the Comprehensive 
Sewerage Plan. 
The plan to use drainage canals to transport water from Lake Okee-
chobee to the West Palm Beach storage basins is not without problems. 
At present the canals contain a relatively poor quality water which 
could be expensive to treat. This is especially true in the rainy sea-
son when muckland run-off becomes a higher percentage of the canal flow. 
During these periods, when the canal supply is abundant, the color 
intensity increases as does the concentration of chemicals from insecti-
sides and pesticides. The U.S.G.S. should include these canals, particu-
larly M Canal, in their investigation of the chemical quality of inland 
waters. 
Color of water from Everglades canals decreases when the water is 
left to stand in quiescent basins exposed to air and sunlight for several 
days. The bleaching action of sunlight may be the prime cause of this 
reaction. It seems probably therefore, that storage in the West Palm 
Beach basins and the Conservation areas might accomplish a dual purpose 
of retaining waste storm water and reducing water color. Enqineering 
studies on the effects of impoundment on these waters are needed to con-
firm previous findings and to establish water treatment requirements. 
The obvious disadvantage of using canals to transport water is the 
difficulty of treating the varied and sometimes poor quality of water. 
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Installing water lines to pipe the water this great distance may be 
prohibitively expensive now but may not be at such time as the major 
coastal cities develop a need for a common water supply. A detailed 
engineering feasibility study is needed to investigate in greater detail 
these alternate possibilities. 
In the north-western built-up areas of the county, it appears for 
the present, that the towns of Belle Glade and Pahokee can handle their 
anticipated water needs. However, this area should be reviewed periodi-
cally. Should growth in unincorporated areas begin to occur, the county-
wide system may ~ave to be expanded to include this section of the county. 
As mentioned previously, the U.S.G.S. study will in part determine 
the feasibility of using the deep, mineralized Floridan (artesian) aquifer 
as a water supply source. Should these studies and improved treatment, 
drilling and/or pumping techniques bring the use of the aquifer into the 
realm of economic feasibility then a similar distribution and administra-
tive system would be envisioned. Preliminary indications today however, 
are that Lake Okeechobee offers the most realistic source of water sup-
ply. Use of the aquifer would eliminate the water transfer problem from 
Lake Okeechobee, reducing transportation costs. However, an economic 
feasibility study would have to be made to determine if pumping costs, 
drilling and additional water treatment expenditures would more than off-
set this savings. 
The catchment area of the West Palm Beach storage basins (a portion 
of Loxahatchee Slough) is approximately 12,300 acres in area and is 
essentially a shallow sandy bottomed marsh covered by low growing aquatic 
grass. It is located only four or five miles west of Lake Worth. This 
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area is used to store surface water (including controlled releases from 
Lake Okeechobee), distribute surface water (to Clear Lake and Lake Mangonia) 
and serves as a ground water recharge area. A special act of the legisla-
ture relating to the catchment area provides that the City of West Palm 
Beach must retain full ownership and control of the area and that it be used 
primarily for water supply and such other public uses consistant with its 
water supply function. The area has a high recreational potential due to 
its close proximity to the heavily populated strip and its natural scenic 
qualities. To date however, it has been operated primarily as a water supply 
facility and has been very lightly used for recreational purposes. 
Originally the catchment area was established for the purpose of pro-
viding a water supply source for the City of West Palm Beach. It remains 
a part of the West Palm Beach water supply and storage system, but is now 
interconnected with the Central and Southern Flood Control District system. 
The area is now under the jurisdiction of the West Palm Beach Water and 
Sewer Department. 
There is potential in this catchment area to increase storage by many 
billions of gallons. The raising of existing levees and the completion of 
the diking on the west side of the catchment area should be considered as 
means of raising the storage capacity. At the same time, the area's natural 
recreational potential should be developed in accordance with recent 
recommendations of the Bureau of Outdoor Recreations and Vine's study on 
recreation and open space for the Area Planning Board. This two pronged 
approach to the catchment area development would make available additional 
recreational facilities for the huge population increases expected in the 
future and at the same time provide a means by which the expanded water 
demands of this growing area can be met. 
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4. LEGAL & ADMINISTRATIVE PROVISIONS 
a. Legislation & Administration 
Florida Law contains two pieces of enabling legislation for imple-
mentation of a water and sewerage improvement program in Palm Beach 
County. 
The Palm Beach County Water and Sewer Act (House Bill 3186) created 
the Palm Beach County Water & Pollution Control Authority, with the 
Board of Commissioners appointed as members of the Authority. Basically, 
this special act allows the Authority: 
1. To construct and acquire and to operate and main-
tain water and/or sewer systems within the desig-
nated areas and to have control and jurisdiction 
thereof. 
2. To designate areas of operation within the County 
in which to provide water and/or sewer service. 
3. To regulate the use of sewers and the supply of 
water within the County and the use of outhouses, 
privies, septic tanks or other unsanitary struc-
tures or appliances. 
4. To contract with municipalities or other private 
or public corporations or persons to provide for 
water supply or sewage disposal. 
5. To require and enforce the use of its facilities 
when and where they are accessible, for sewage 
collection and disposal. 
6. To fix and collect rates, fees and other charges 
to persons or property or both. 
7. To levy special assessments against benefited 
property. The act permits payment of such 
assessments for a period of time to be determined 
by the Authority, but not exceeding 20 years. 
- 73 -
The Palm Beach County Water and Pollution Control Authority would 
direct the retail of water to customers outside municipal service areas 
and the wholesaling of water to those municipalities preferring to main-
tain their own distribution systems. The municipalities decision to join 
the system or remain independent would remain their own~ Hopefully this 
large scale plan would supply a higher quality water at a lower unit 
cost than the municipality would be able to, thereby providing the incen-
tive to join the areawide system. Other towns may wish to operate their 
own system until demand outgrows the economic capacity to supply. Many 
areas with inadequate supply systems or with no public system at all, 
would make up the initial group of customers. The Authority would, within 
its jurisdiction, use its prerogative to enforce the use of its facilities 
in unincorporated areas when and where such are accessible. 
The County water system and sanitary sewer financing law is a two 
part financing program for county water and sewer systems. 
1. Part I of this statute (Chapter 153 of the Florida 
Statutes and the 1967 amendment thereto) is the 
County Water System and Sanitary Sewer Financing 
Law. This part authorizes the Board of County 
Commissioners to provide water and sewer service to 
the unincorporated county areas and when consented 
to by the municipality, within the incorporated 
area. Financing and administrative powers are sim-
ilar to that provided to the Authority under House 
Bill 3186. 
2. Part II, the County Water and Sewer District Law 
grants power to the County Commissioner to estab-
lish water and sewer districts within the County, 
subject to a favorable election of qualified free-
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holders within the district. The County 
Commission within limitations, may issue 
General Obligation Bonds as approved by the 
District and levy advalorem taxes for repay-
ment of principal and interest. 
The recent Home Rule Act gives power to the county to promulgate 
rules and regulations as needed for proper water supply management within 
its jurisdiction. The organization of the Palm Beach County Water and 
Pollution Control Authority is important to the requirements of engineering 
design, and planning of a regional water and sewerage system and is a 
positive step forward. Authority jurisdiction would encompass the entire 
county for the purpose of wholesale water supply, the interception and 
treatment of sewage. (The authority•s jurisdiction should be extended 
either by the Home Rule power or by additional legislation to also regu-
late the collection and disposal of solid waste material.) The massive 
future water demands seem to necessitate the .. centralization .. of water 
supply jurisdiction and a consolidation of existing major water treat-
ment and supply systems. This report proposes that the Authority pro-
vide a primary water supply, retailing to all built-up unincorporated 
areas and to those municipalities which elect to be served by the Authority 
system. The Authority should also wholesale treated water to the cities 
to supplement or to replace existing city supply and treatment facilities 
if agreed to by the city. Formation of individual service districts 
(population areas 1, 2, 3 & 4) should be a function of the Authority. 
Financial obligations of each service district would be met by benefit 
user fees or service charges and possible countywide advalorem taxation. 
Advantages of a countywide Authority are that individual scattered 
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water supply systems would be consolidated into manageable service 
districts, having identical services under the authority of one agency. 
A broad financial base would be affected by such a plan. Additional 
levels of government with overlapping authorities would also be elim-
inated. 
Another function of the County would be to establish and enforce 
strict regulations in regard to well drilling and allocation of ground 
water withdrawal rates. Salt water intrusion of the presently available 
limited supplies in Palm Beach County is a potentially serious problem, 
which requires exacting codes. Development of such regulations would 
be coordinated with other agencies exercising jurisdiction in this 
field. Enforcement of the regulations should be under the control of 
the Health Department, or a regulatory district. 
b. Administrative Agencies 
The following agencies of interest to this section of the report 
have areas of authority insofar as water and water supply is concerned. 
Agencies with supplemental authority in water supply and their areas of 
jurisdiction are shown on Exhibit 23. 
FEDERAL 
U. S. Army Corps of Engineers: Responsible for design and construction 
of canals and other water control works that are operated and maintained 
by the Central and South Florida Flood Control District. 
U. S. Geological Survey: Provides technical assistance on a shared cost 
basis, as outlined in B-le. 
U. S. Dept. of Housing & Urban Development (HUD): Provides grants and 
loans for public water facilities including treatment and storage; parti-
cipates in comprehensive studies and reports necessary for planning 
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EXHIBIT 23 
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coordination; requires that an areawide agency review all applications 
for federal loans & grants (Palm Beach County Area Planning Board). 
The Federal agencies exercise their influence over the total 
planning area. 
Florida Department of Natural Resources: Purpose is to conserve and 
protect the natural (water) resources of the State. Cooperates with 
other agencies in studies to obtain best utilization of water resources; 
keeps current on the salt water intrusion threat and reports findings; 
exercises control over public utilities that have been issued Certifi-
cate of Public Conveniences and Necessity (i.e. the area of jurisdiction 
is limited primarily to franchised areas). Chapter 373, F.S. places the 
water resources law and the weather modification law within the purview 
of the Department. This pertains in part to the regulation of flow from 
artesian wells, authorization for capture, storage and use of water, water 
regulatory districts and artificial weather modification. 
Florida Department of Health and Rehabilitative Services: Regulates 
public water facilities (serving more than 25 persons); reviews plans, 
operation sampling, testing and sets standards to be met for all public 
water facilities. 
COUNTY 
Palm Beach County Health Department (Division of Environmental Health): 
Acts as local enforcement agency for the State Department of Health in 
matters relating to water supplies and the impounding and maintenance of 
impounded water. 
Palm Beach County Area Planning Board: Maintains current data on land 
use and population; analyzes, interprets and projects into the future 
various aspects of the region's development; prepares a regional plan; 
prepares general plans and programs for regional systems of water supply, 
but does not prepare detail working drawings; gives estimates of cost of 
all recommended projects and suggests methods of financing. 
Board of County Commissioners: Act as members of the Palm Beach County 
Water and Pollution Control Authority (See Section B-4a); grants or denies 
approval for construction of public ditches, drains, or canal work; 
grants franchises for water (and sewer) work. 
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LOCAL 
Municipalities: Have authority under Florida Statutes (Chapters 167 
and 180) to construct, acquire, operate and maintain, fix rates and 
charges and finance water (and wastewater) systems within municipal 
limits; may establish regulations and control equal to or more stringent 
then those of the Florida Department of Air & Water Pollution Control, 
Florida Department of Health and the Palm Beach County Health Depart-
ment as applied to water supplies (and sewage disposal) facilities. 
REGIONAL 
Central and Southern Florida Flood Control District: Established by 
the Florida Legislature to represent Florida in dealings with the U.S. 
Army Corps of Engineers and the Federal Government and to operate and 
maintain a primary system of canals and water control structures; in-
cludes Palm Beach County and 17 other counties and its purpose is to 
protect life and property as well as to conserve water; has limited 
taxing powers and power of eminent domain for recreational purposes. 
Privately Owned Utilities: Those regulated by the Public Service 
Commission are protected from encroachment by other utilities within 
their franchised areas; have the power of eminent domain but no taxing 
powers and are subject to local, state and federal taxes. Privately 
owned water (and sewer) utilities not regulated by the PSC are regu-
lated by the County (Chapter 63-119, Laws of Florida). 
Drainage Districts: Formation may be initiated by the board of drainage 
commissioners, or by a majority of the owners, or by the owners of a 
majority of the acreage of any contiguous body of wet or overflow lands, 
or lands subject to overflow for the purpose of having such lands 
reclaimed and protected from the effects of water, for sanitary or agri-
cultural purposes, or when conducive to the public health, convenience 
or welfare, or for public utility or benefit. The board may raise 
funds with which to continue and complete canals, drains, dikes, locks 
and reservoirs. A board of drainage district supervisors has full 
power and authority to build, construct, excavate and complete all works 
and improvements to carry out, maintain, and protect 11 the plan of 
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reclamation 11 • Twenty-one such districts are recognized as operating in 
Palm Beach County under the auspices of Chapter 298, Florida Statutes. They 
are: Loxahatchee Sub-Drainage District, N. Palm Beach Heights Water Control 
District, Northern Palm Beach County Drainage District, Pahokee Drainage 
District, Pelican Lake Sub-Drainage District, Pratt & Whitney Aircraft 
Drainage District, Ritta Drainage District, Shawno Drainage District, S. 
Florida Conservancy District, S. Indian River Drainage District, S~ Shore 
Drainage District, Acme Drainage District, Bolles Drainage District, Brown 
Drainage District, E. Beach Water Control District, Highland Glades Drainage 
District, Indian Trail Water Control District, Island Flood Control District 
& Lake Worth Drainage District. 
SUMMARY & COMMENT 
Potable water supply is regulated locally by the County Health Dept. as 
authorized by the State Department of Health. Water management is exercised 
locally by the water drainage & water control districts. The Central & 
Southern Florida Flood Control District operates the primary system of canals 
and control structures. Regional water supply planning is under the direc-
tion of the Area Planning Board, while the Palm Beach County Water and 
Pollution Control Authority acts as coordinator-administrator of local programs. 
The broad spectrum of agencies involved in water supply and distribution as 
shown on Exhibit 23, indicates the degree of conflict which could conceivably 
occur in the matter of regulation of an areawide water system. However, 
each agency serves a useful purpose and the degree of overlap will not 
seriously interfere with plan implementation. There is, however, one legal 
area which the County should request the Legislature to reexamine. The 
comprehensive plans for both water and sewerage call for the County to ob-
tain several existing privately owned water and sewerage systems. Under 
existing law such facilities may be obtained by negotiations with the system 
owner or by condemnation. If condemnation proceedings are initiated, the 
amount awarded to the owner for the system is generally based on current 
replacement cost and without regard to the capital return already realized 
by the owner. Both factors could result in inequitable expenditures by the 
County in obtaining ownership of some privately owned water and sewerage 
systems. 
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5. Plan Implementation 
It is obvious that the countywide water supply, storage, treatment and 
distribution facilities cannot be financed and constructed in the beginning. 
Phase development utilizing existing ground water reserves is a necessary 
first step for the county program with expansion geared to area growth and 
to the maximum supply capability that may be realized from the shallow 
ground water aquifers. The plan should develop in accordance with the 
following outline. 
a. The Authority should prepare a feasibility study and 
preliminary engineering report specifying location of 
major supply lines, treatment plants and pump stations; 
estimate pipe sizes; determine specific sources of water; 
correlate such plans with all pollution control agencies 
concerned; estimate costs; and recommend financing. A 
detailed implementation plan would also be outlined recom-
mending inclusion of certain existing treatment and distri-
bution systems and abandonment of others to meet the needs 
of the countywide plan. Priority service areas ~JOuld be 
established, and a time schedule developed for eventual 
inclusion of all built-up areas in the system. 
b. The Authority should acquire all existing privately-owned 
water systems and should upgrade the quantity and quality 
of water service offered to meet acceptable standards. 
Facilities should be extended into existing built-up areas 
and into newly developing areas according to programmed 
extensions. Water systems in new developments should be 
installed and mvned by the Authority under an arrangement 
whereby the developer will bear all costs including that of 
eventual connections to the water system, or the systems should 
be installed by the developer and deeded to the Authority at 
no cost. 
Initially, treatment units should consist of interim facilities 
to serve localized areas and should be located alcng the route 
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of the future distribution lines. Treatment units should 
be packaged units which could be moved and reused at a 
later date at another location. 
c. The Authority should then finance and construct the first 
components of the master water facility to serve the Authority-
owned distribution system and those municipalities which 
elect to utilize the areawide treatment facilities. 
d. The Authority should construct extensions and reinforcements 
in accord with the master plan as area needs increase and new 
connections are made. The package treatment units may be 
used in new growth areas where the master system has not been 
installed. 
e. Upon receipt of the U.S. Geological Survey reports, the 
quantity of available ground water should be deter~ined and 
this comprehensive water plan reviewed, updated and revised 
as needed. The Authority should then prerare a feasibility 
study and preliminary engineering report on the supple~ental 
water supply system. 
All public water supply and distribution systems in the areas not served 
by municipalities should be m·med and operated by the Palm Beach County 
Water and Pollution Control Authority. Municipalities may elect to 
continue to operate a water supply system within their boundaries pro-
viding (1) the quality of water meets Health Department standards; (2) 
that adequate service is provided to the already developed areas within 
their boundaries; and (3) that water service shall be providerl to future 
development areas within their boundaries. When available water suprlies 
decline, they may have no choice but to join the county system. Until 
such time as they do decline, or it beco~es economically advantageous 
for them to do so, there is no reason to make it mandatory for munici-
palities to join the county system. The idea of an areawide system is 
not to operate a system for the sake of having one, but to make available 
a high quality water at a reasonable cost. 
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6. FUNDAMENTAL CONCEPTS OF WATER SUPPLY PLAN 
In su~mary, the fundamental concepts behind the county \~ater supply 
plan are as follows: 
a. The Board of County Commissioners of Palm Beach County should broaden 
or request the Florida Legislature to broaden the jurisdiction of the Palm 
Beach County Water and Pollution Control Authority to include implementation 
of the solids waste plan as well as the water supply and sewerage plan. The 
name of the Authority should accordingly be changed to the Palm Beach County 
Public Service Authority. 
b. Water distribution systems inside municipal li~its may remain the 
responsibility of each municipality, unless the municipality elects to trans-
fer this responsibility to the Palm Beach County Public Service Authority. 
c. Municipal water supply and treatment facilities ~ay remain the responsi-
bility of each municipality provided the system includes adequate treatment 
capability and supply, and unless the municipality elects to purchase treated 
water from the Authority or elects to transfer this responsibility to the 
Authority. 
d. Water supply, distribution and treatment systems in all unincorporated 
areas should come under the jurisdiction of the Authority. 
e. The Authority should assume the responsibility for making available water 
supply, treatment and transmission facilities. The facilities should be de-
signed to supply treated water to all Authority-owned distribution syste~s 
and to all municipal and industrial systems requesting this service. The 
Authority should also fix rates, collect fees, and execute acquisitions as 
necessary for proper system operation. 
f. Lake Okeechobee is judged to be the most feasible source of water for 
the areawide system. 
g. Existing canals expanded as necessary, or new canals, should be used to 
transport lake water to a storage basin. Arrangements should be made with 
the City of West Palm Beach for a possible joint use of storage facilities. 
h. A water treatment facility and pump station located near the storage 
basins should provide treated water to a north-south distribution system 
installed along the coastal strip. 
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i. The Palm Beach County Public Service Authority should purchase sites, 
develop lease arrangements, obtain rights-of-way, and supervise the design 
and construction necessary to insure proper operation of the water system. 
j. Financing of the proposed Palm Beach County water supply plan should 
be as fo 11 ows : 
(1) Development and planning costs necessary for implementation 
of the county\>Jide water plan should be financed in part by 
the County. · 
(2) Capital costs and operation and maintenance costs should be 
financed by fees levied against users of the countywide 
systems from rate and fee schedules established by the Authority. 
k. The County should establish strict regulations in regard to well drilling 
and allocation of ground water withdrawal rates. 
(1) The Authority should proceed with a detailed engineering study 
to review findings of the continuing U.S.G.S. hydrologic study; 
to determine the degree of water treatment required; to es-
tablish locations of water treatment plant(s), transmission 
mains and pump stations; to fix capital costs, operation and 
maintenance expenses, and to determine the necessary user fees. 
A line diagram of the water supply implementation plan is shown in Exhibit 25. 
C. SEWERAGE PLAN 
1. PROJECTION OF SEWERAGE NEEDS 
a. Cou n tyvd de 
As of 1965 approximately 246,000 people in Palm Beach County had 
public sewerage facilities available to them and an additional 23,000 were 
being considered for service. All major secondary treatment systems were 
operating at an average daily summated flow of approximately 27.6 MGD. 
This is equivalent to a countywide average per capita discharge of slightly 
more than 110 gallons per day. Ordinarily 60 to 70% of the total water 
supplied becomes wastewater. The balance may be used for watering lawns 
and gardens, flushing streets, fighting fires, generating steam, and 
satisfying miscellaneous household, commercial and industrial needs. 
Estimated per capita water use for the 1990 countywide population 
- 84 -
-
CXl 
Ln 
- -
• 
-
Per Capita 
Water Use 
Projection 
- - - .. --
Salt 
Water 
Intrusion 
Master Plan 
Concept 
1 
Engineering 
Feasibility 
Study 
! 
Development 
of 
Master Plan 
1 
etermine 
Groundwater 
Supply 
imitation 
- -
U.S.G.S. 
Study 
-
Population 
Projections 
- - • 
Upgrade t...__ 
System I"'"" 
Maintain 1 .I System 
~Individual ~Obsolete ~ 
System 
I . Municipalitie~ 
Determine~ 1 Development of 
Countywide 
IntermediC~te 
\~ater Plan 
I~ 
ime Requiremen l 
For Implementation 
nt Master Plan · 
4 
Contract 
with 
County 
' 
I~ 
f Purchase sma 11 
1 water treatment & I + 
~is tri buti on systems~ 
in unincoroorated 
Determine ServiceH Develop 
Areas & Municipal easonable 
Customers Unit Cost 
I .. !self Supporting Treatment Plant Financing HBuild Initial Water 
Financed by and Transmission 
areas 1 ,., -. . 
New 
Service 
Areas 
Expand I ni ti a l 
I llll Water Supply 
System 
User Fees System 
Financing 
1 ~Self Supporting! .. , 
, Financed by 
• Countywide 
System 
Operational 
User Fees 
~ 
Complete 
Master Plan 
Construction 
--.-
EXHIBIT 24 WATER SUPPLY IMPLEMENTATION PLAN P.N . 691 4 
-
projection of 765,000 people is 200 gallons/day. Assuming 65% of this 
becomes wastewater, an average per capita wastewater discharge of 
approximately 130 gallons/day may be expected by that time. 
Exhibit 25 illustrates present and projected wastewater discharges 
by population area for the year 1990. The maximum daily wastewater 
discharge is assumed to be 2.5 times the average daily flow. The 
present maximum secondary treatment plant capacity in the county is 
approximately 71 MGD. Average daily waste flow by 1990 is anticipated 
to be about 96 MGD requiring treatment and disposal facilities capable 
of handling 240 MGD. This is nearly 3.4 times the maximum capacity of 
all existing treatment plants in the county. 
b. Population Projection Areas 
Residential areas 1 & 3 are projected to show wastewater discharge 
increases of 283% (13.6 MGD) & 342% (21.2 MGD) respectively. This is 
due to the large population increases expected in these areas and the 
assumed rise in per capita wastewater discharge. 
Some sections in each population area will be so sparsely populated 
as to make service by public sewerage systems economically unfeasible. 
Some persons will therefore not receive service. For conservative long 
range planning services it is assumed that this figure is insignificantly 
small and that all persons in the county will be served by some type 
of public system. Under this assumption Area 1 will require a 9-fold 
increase in maximum daily treatment plant capacity; that is from 5.1 
to 46.0 MGD. Area 4 will need to increase capacity from 1.9 MGD to 
12.0 MGD; Area 2 from 36.9 to 114.0 MGD and Area 3 from 27.0 to 68.0 MGD. 
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2. SEWAGE TREATMENT CONSIDERATIONS 
a. The Need For Adequate Sewage Treatment 
Within recent months many public officials and private citizens 
in Palm Beach County have debated the advisability of using ocean out-
falls as the primary method for sewage disposal. Actually the question 
as to whether ocean outfalls should be used is not pertinent to the 
comprehensive planning process. Instead, the primary question is what 
level of treatment should be given the sewage prior to discharge. After 
an adequate treatment level has been established, the wastewater may be 
discharged into the ocean, the tidal waters, or the inland waters with 
equal confindence that the public health and well-being will not be 
damaged. Several broad environmental factors should be investigated 
before adopting a treatment level. These factors include eutrophication, 
nutrient control, and virus control. 
(1) Eutrophication 
Eutrophication can be simply defined as the process of 
enrichment with nutrients1, although the word is used 
often to describe the effects of the process when it 
occurs to excess in lakes and other waters. The effects 
are the same whether eutrophication occurs naturally over 
geologic time or is accelerated by the activities of man. 
They include excess growth of algae and other plant life; 
depletion of dissolved oxygen, which causes fish kills 
and the development of anaerobic zones where bacterial 
11 Eutrophication--A Review, 11 State of California, State Water Quality 
Control Board Publication No. 34, 1967. 
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action produces foul odors; and a general lowering 
of aesthetic and recreational values. Notable 
examples of accelerated eutrophication include Lake 
Erie2, Lake Washington in Seattle, Wash., the Madison 
lakes in Wisconsin, and Lake Zurich in Switzerland, 
also, Lake Apopka in Florida. 
The measurement of eutrophication and its effects is 
highly complex and must rely on a variety of chemical, 
physical, and biological variables 3. Of the known 
variables, however, the only one that has appeared to 
be subject to preventive control by man is the supply 
of nutrients. Green plants consume differing amounts 
of the nutrients on which they subsist, and Liebig's 
Law of the Minimum states that the essential nutrient 
that is present in the lowest relative amount limits the 
amount of growth. Of the nutrients utilized by aquatic 
plant life, only nitrogen and phosphorus have been 
studied in any depth, and the evidence is strong that 
both can be important limiting nutrients. 
One of the difficulties in controlling nitrogen and 
phosphorus, as well as other nutrients, is that they can 
enter a body of water from many sources; municipal and 
"Lake Erie--Dying But Not Dead," Environ. Sci. Technol., l, 212 (1967). 
Fruh, E. G., Stewart, K.M., Lee, G.F., Roh1ich, G.A., "Measurements of 
Eutrophication and Trends," J. Water Po11u. Contr. Fed., 38, 1237 (1966). 
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industrial wastewaters, both raw and treated; tributary 
streams; agricultural drainage; decomposition of dead 
1 t d . l l"f d "t f" t" 4,5 p an an an1ma 1 e; an n1 regen 1xa 1on . 
Analyses of the waters of 17 Wisconsin lakes led to the 
suggestion that annual average concentrations of 0.015 
mg/1 of inorganic phosphorus and 0.3 mg/1 of inorganic 
nitrogen were critical levels above which algal blooms 
could be expected. Excessive growth has been found 
elsewhere, however, at much lower phosphorus levels 
and has not occurred at much higher levels. Determina-
tion of critical concentrations is complicated by the 
fact that algae can take up and store excess phosphorus 
and subsist on this luxury uptake if the supply in 
the water is depleted. 
The emphasis on phosphorus in nutrient control has re-
sulted in proposals that phosphates be removed from 
household detergents, in which they are currently essential 
ingredients. A nonphosphorus compound, nitrilotriacetic 
acid, is being studied as a possible partial replace-
ment for phosphates in detergents. It has been found 
in the laboratory to be essentially completely degraded 
11 Nutrient-Associated Problems in Water Quality and Treatment, 11 Task 
Group Report, J. Am. Water Works Assoc., 58, 1337 (1966). 
~~sources of Nitrogen and Phosphorus in ~~ater Supplies, 11 Task Group Re-
port, J. Am. Water Works Assoc., 59, 344 (1967). 
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in the activated sludge process 6. If the available 
data are correct, about 280 million pounds of phosphorus 
per year would thus be withheld from surface waters, 
but at least 680 million pounds per year would continue 
to enter from other sources 7. It is possible that 
removing phosphates from detergents could be benefi-
cial in at least some cases, but it is also evident 
that the soundness of decisions for or against phos-
phates in detergents will benefit from further 
knowledge of the sources of phosphorus and of its rela-
tive importance in promoting algal growth. 
Investigations will continue to tie down the fundamental 
chemical and biological parameters of eutrophication 
and its effects. Development of effective and economic 
long-term controls will depend on considerably improved 
knowledge of factors such as potentially limiting 
nutrients in specific situations; and algal, bacterial, 
and plant physiology in general. 
(2) Nutrients 
The arguments for removing compounds of nitrogen and 
Swisher, R.D., Crutchfield, M. M., Caldwell, D.W., 11 Biodegradation 
of Nitrilotriacetate in Activated Sludge, 11 Environ. Sci. Technol., 
l, 820 (1967). 
Ferguson, F.A., 11 A Nonmyopic Approach to the Problem of Excess Algal 
Growths,t' Environ. Sci. Technol., 2, 188 (1968). 
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phosphorus from wastewaters are based on their role in 
eutrophication, in which they support the growth of 
algae and other plant life, causing accelerated degrada-
t . f . . t 8 1on o rece1v1ng wa ers . A strong effort is being 
made to control both nutrients, but particularly phos-
phorus. One important reason is that certain blue-green 
algae can utilize atmospheric nitrogen that dissolves in 
the water and thus can subsist independently of other 
sources of the element. The technology is available now 
for removing much of the phosphorus from wastewater. 
The new clean-up plan for Lake Michigan, for example, 
recommends that by the end of 1972 all cities in the 
Lake Michigan basin be removing at least 80% of the 
phosphorus from their wastewater9 . The activated sludge 
process normally averages 30% phosphorus removal. 
A number of phosphorus removal processes are being studied 
at levels ranging from the laboratory through the full-
scale plant, but chemical treatment is currently the 
best developed. Operational data show that chemical 
tertiary treatment can reliably remove 90 to 95% of the 
total phosphate in municipal wastewater at a cost of 
8sawyer, C. N., "The Need for Nutrient Control," J. Water Pollut. Contr. 
Fed., 40, 363 (1968). 
9"Clean-up Program Approved for Lake Michigan," Environ. Sci. Technol., 
2, 397 (1968). 
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less than 5 cents per 1000 gallons . 
(3) Bacteria and Viruses 
Reliable removal, or inactivation, of disease-causing 
bacteria and viruses from treated wastewater is growing 
more important for two reasons; The waters that receive 
treatment plant effluent are being used increasingly 
for recreation, particularly in large urban areas; direct 
reuse of treated water by humans will require means of 
preventing the numbers of organisms from building up in 
recycle systems. Both bacteria and viruses are removed 
by conventional primary-secondary treatment, sometimes 
to a hjgh degree, and by some types of advanced waste 
treatment. For viruses particularly, however, the over-
all degree of removal is in question. 
The conventional activated sludge process can remove 90% 
or more of the bacteria in raw wastewater, and chlorina-
tion of the secondary effluent can raise the degree of 
removal to 99%. Chemical clarification of secondary 
effluent can also achieve high removals of bacteria, and 
subsequent filtration can further increase the level of 
removal. Chlorination is the standard disinfection pro-
cess for wastewater in the U.S., and in a properly operated 
plant it is effective against bacteria. 
11 Phosphate Removal Processes Prove Practical , 11 Environ. Sci. Technol., 
2, 182 (1968). 
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The effects of chlorination and other conventional 
processes on viruses are less well delineated. The 
indications are that chlorination of secondary effluent 
as it is now practiced, does not produce a virus-free 
effluent11 . Precipitation of phosphate in secondary 
effluent with lime has been found in the laboratory 
to remove viruses about as effectively as the activated 
sludge process. The mechanism appears to be adsorption 
on the precipitate. 
A report of the American Water Works Association Com-
mittee on Viruses in Water presented in May 1969 ex-
plained apparent viral immunity to chlorination as 
follows: 
11 Viruses, because of their small size 
would probably more easily become en-
meshed in a protective coating of tur-
bidity contributing matter then bacteria 
would. 11 
The report went on further to say that: 
11 There is no doubt that water can be treated 
so that it is always free from infectious 
microorganisms-it will be biologically safe. 
Adequate treatment means c1arification (coagula-
tion, sedimentation, and filtration), followed 
Sproul, O.J., Larochelle, L.R., Wentworth, D.F., Thorup, R.T., in 
11 Water Reuse, 11 Chern. Eng. Progr. Symp. Ser., 63 (78), American Institute 
of Chemical Engineers, New York, N. Y., 1967, p. 130. 
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by effective disinfection. Effective disinfection 
(referring here to chlorination) can be carried 
out only on water free from suspended material. 11 
Chemical coagulation followed by filtration, which is the 
proposed tertiary treatment process, can achieve high re-
movals of both suspended solids as well as phosphorus and 
is the process that is currently receiving the most atten-
tion for both purposes. 
The AWWA Committee report concluded by stating that we 
should not be smug or complacent about the viral disease 
transmission problem in water but that there did not appear 
to be cause for panic or overreaction to the problem. 
Ocean Outfall Disposal Method 
(1) Present Status of Ocean Outfalls 
Conservationists and many thoughtful individuals are strongly opposed 
to ocean outfalls on the grounds that sooner or later they will pollute 
the ocean coastal waters. There is growing concern that even the ocean 
has limitations as to the amount of waste it can safely assimilate. Large 
bodies of water once thought to have unlimited capacities are on the verge 
of destruction, unable to handle the wastes discharged into them. A 
great deal of Lake Erie is nothing more than an open sewer. Lake Superior, 
one of the largest bodies of fresh water, is choking on thousands of tons 
per day of sediment discharged by mining wastes. 
Even the 970,000 square mile Mediterranean Sea is in danger of be-
coming seriously polluted and some fear that ecological deterioration in 
the Mediterranean has gone so far that it is irreversible. Typhoid and 
liver infections are common there in areas where shell fish are eaten 
after being collected from infected waters. The tourist industry, a major 
source of revenue, is endangered by scum and noxious odors 
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that frequently occur in coastal resort areas. It has been reported 
that domestic sewage, agricultural run-off and inadequately treated 
industrial wastes are the villains in the Mediterranean. 
At the Federation of Scientific and Technical Associations Con-
ference on the Protection of the Sea, held in July 1969, it was re-
ported that the shallow drop of the Continental Shelf in the Medi-
terranean Sea reduced the process of self purification of raw wastes 
dumped there. Several speakers reported that it was more accurate to 
think of the coastal lagoons as lakes which are far more susceptible 
to pollution than the open sea. The tragedy of the situation is that 
the problem is so enormous and has reached such an advanced state that 
there is not enough money av1ilable to do much about it. 
The Continental Shelf waters along Palm Beach County and the en-
tire Atlantic coast could react similarly. Seemingly, the vastness of 
the ocean would make it impossible to pollute. But most aquatic life 
as we know it exists only in the shallow waters along our Continental 
Shelf which extends outward from the Atlantic coast, between 4 and 100 
miles. Most of our seafoods are harvested there. Beyond the shelf 
the ocean falls away to abyssal depths where there is little or no plant 
life and only a few specialized animal forms. 
Therefore, in terms of habitat, the ocean is a limited area which 
may not be so large that it can remain unaffected by waste discharges. 
The Atlantic Continental Shelf supports the life cycles of all our main 
food and game fish and in reality is the most critical part of the ocean. 
The Florida Department of Air and Water Pollution Control does not 
allow ocean outfalls without secondary sewage treatment north of Palm 
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Beach County. Only Palm Beach, Broward, .Dade and t~onroe Counties are 
allowed the use of these outfalls, because only in these counties can 
outfalls theoretically reach the edge of the Continental Shelf and 
terminate in the Gulf Stream. Today, however, there are eight ocean 
outfall systems in operation in Florida. They are located at Key West, 
Miami Beach, Palm Beach, Miami, N. Miami, Pompano Beach, Delray Beach 
and Lake Worth. Three more have been approved by the state for Holly-
wood, Boca Raton (under construction) and West Palm Beach. Of the eight 
in operation, three discharge at a depth less than 40 ft. and all dis-
charge i n less than 100 feet of water. The longest discharge line in 
operation is 1.8 miles, three are less than 1.0 miles long. 
The Gulf Stream is used as the vehicle to dilute the wastes and 
to transport them away from the point of discharge. Indeed the volume 
of water carried by the Gulf Stream is enormous. The Florida portion 
alone carries a water transport of about 25 million cubic meters per 
second. It has been estimated that this volume alone is 22 times as much 
water as is carried by all the rivers of the earth together. Further 
north, near the Chesapeake Bay, the Gulf Stream is estimated to carry 
82 million cubic meters per second. 
However, the Gulf Stream like all the world's currents, is sub-
ject to meandering. It is not a stable 11 river .. flowing within narrowly 
defined boundaries and as such cannot be counted on to remove all dis-
charged waste. A shoreward drift is reported to be particularly common 
between Florida and North Carolina and it actually encroaches on beaches 
at times. In addition, counter currents exist between the Gulf Stream 
and shore and many materials between the two actually travel a reverse 
path eddying to the south. The meandering of the Gulf Stream probably 
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means that such discharges at times do not discharge into the Gulf 
Stream itself, but flow into the shelf waters between the shore and 
the Stream. 
The amount of wastes now actually accumulating in the productive 
relatively shallow Continental Shelf waters is not known. The fact 
that countercurrents do exist, suggests that this critical zone of the 
ocean, like the Mediterranean may more accurately be considered as a 
separate semi-closed system susceptable to all the ravages of pollution 
as any inland body of water. Therefore, the real concern is not whether 
or not we're going to pollute the entire ocean or Gulf Stream, but 
whether we are endangering an extremely vital portion of the ocean with 
our increasing use of this natural resource as the number one dumping 
ground of the future. 
Certainly there are many more questions than answers. But the 
eminent danger appears to be that with our growing population the ocean 
will more and more be used as a dumping ground for our untreated wastes. 
Oceanic disposal of solid wastes has already become the operating rule 
in high density metropolitan areas where there is no land left for land-
fill operations. The civilian sector of the U.S. coastal cities dis-
posed of 48 million tons of this material by barging in 1968, according 
to David D. Smith, director of applied oceanography, division of Dilling-
ham Corporation. In its recent report 11 An Appraisal of Oceanic Dis-
posal of Solid Wastes and Industrial Sludge from U.S. Coastal Cities, 11 
Dillingham notes that excluding dredgings, the tonnage of material dis-
posed to the oceans in 1968 was 9.8 million tons. 
For long range planning purposes we should begin to recognize the 
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potential dangers of discharging untreated wastes into the ocean and 
begin today to take positive steps insuring that we do flOt leave to the 
next generation a vast complex of coastal effluents, both domestic and 
industrial, which would destroy a very important and limited natural 
resource. 
(2.) Operation of Ocean Outfall Systems 
It is essential to understand the principals of ocean outfall 
systems, in order to fully appreciate their benefits and drawbacks. 
The justification for ocean outfalls in Florida is the belief that 
raw sewage can be effectively disposed of by discharging it into the 
Gulf Stream where it will disperse in the abyssal depths of the Atlantic 
Ocean. Gulf Stream outfall systems have their appeal in the fact that 
they are relatively cheap (money can be saved by eliminating normal 
sewage treatment processes) and that inland disposal of treated and un-
treated wastes can be eliminated. 
Raw sewage is 11 prepared 11 before final discharge, often by sending 
the waste to a comminutor (grinder) producing a relatively homogeneous 
mixture. Grinding reduces the volume of floatable solids which could 
eventually make their way back to shore. This hazard is of particular 
importance along the Florida Atlantic Coast where prevailing easterly 
and northeasterly winds blow in from the Gulf Stream, particularly during 
winter and summer months. During this time, windrows of Portuguese 
Man-0-Wars can be seen piled on the beaches, graphically illustrating 
the nuisance potential of floatable solids. Grinding, by itself, is 
not waste treatment because no organic or inorganic materials are re-
moved in the process and its pollution potential remains unchanged. 
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(3.) Future Pollution Potential 
The continental shelf off the Florida coast is assumed to terminate 
at a depth of 600 ft. From Miami to W. Palm Beach, it covers a 395 
square mile area with an average depth of 245ft. (Exhibit 26). The 
average distance from shore to the outer edge is approximately 4.5 miles 
with a range of 3.5 miles between Miami Beach and Pompano Beach and 10 
miles at Jupiter Inlet. It is estimated that the volume of water con-
tained in this area is approximately 20 X 1012 gallons. 
From West Palm Beach to Fernandina Beach the shelf widens to an 
average of 60 miles. The distances range from 10 miles at Jupiter Inlet 
to 85 miles at Fernandina Beach. The shelf surface area in this zone is 
12,600 square miles with a1 average depth of 136 ft. The volume of water 
overlying this zone is nearly 360 X 1012 gallons. 
It is estimated that by 1985 Broward, Dade and Palm Beach County 
will have a combined population of 4.5 million people (Personal Communi-
cation Palm Beach County Area Planning Board). Assuming 100 gallons 
of sewage per person per day, 450 million gallons per day will be dis-
charged into the Atlantic coastal waters if all wastes reach the ocean. 
Although nutrient characteristics for domestic waste vary, it is assumed 
that sewage contains a total nitrogen content of 35 ppm and a total 
phosphorus content of 7 ppm. Nutrient discharge loads would be: 
TOTAL NITROGEN = 450 MGDx35 ppm x 8.34 #/gal.= 131,000 #/day 
PHOSPHORUS = 450 MGDx7 ppm x 8.34 #/gal. = 26,000 #/day 
Unpolluted ocean water contains nitrogen and phosphorus only in 
extremely minute quantities. Nitrogen concentrations from nitrate com-
pounds (the most predominate nitrogen source) increases with depth due 
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to decreasing photosynthetic activity in deeper waters. In the tropics 
and middle latitudes where temperature variations are limited, surface 
waters are generally lowest in these nutrients. The very small amounts 
of nitrates, phosphates and some other nutrients, as compared with the 
relatively large amounts of potassium sulfate, magnesium and other 
essential ions means that these minor constituents may be limiting growth 
factors. The remarkable growth of marine phytoplankton as compared to 
land plants at such great dilution is partly explained by the micro-
scopic size of the phytoplankton cells. Small cells make for better 
diffusion of nutrients and also confers a vastly greater surface to 
volume ratio which promotes absorption. 
Since information on nutrient concentrations in Florida coastal 
waters is not presently available, it is assumed based on references to 
similar areas of the Atlantic Ocean that nitrogen concentrations off 
the Florida SE coast may vary from 0 mg;m3 (milligrams per cubic meter) 
at the surface, to 200 mg!m3 at a 600 foot depth (the edge of the 
Continental Shelf). An average nitrogen concentration of 100 mg/m3 
(0.1 mg/1) has been assumed for this area. 
In tropical regions there is extremely little phosphorus in surface 
waters, but as with nitrogen, concentrations increase below the euphotic 
zone. It is assumed that phosphorus concentrations off the Florida 
Atlantic coast will vary from 0 mg!m3 at the surface to 30 mg!m3 at a 
depth of 600 feet. An average concentration for this area of 15 mg/m3 
(0.015 mg/1) would seem reasonable. 
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Estimates of the total pounds of nitrogen and phosphorus naturally 
present in these waters under the above conditions would be as follows: 
Continental Shelf area between Miami & Jupiter Inlet 
Nitrogen 17 Mi 11 ion 1 bs. 
Phosphorus - 2.5 Million lbs. 
Continental Shelf area between Jupiter Inlet & 
Fernandina Beach 
Nitrogen 300 Million lbs. 
Phosphorus - 45 ~,1illion 1 bs. 
Very small increases in nitrogen and phosphorus concentrations could 
effect phytoplankton production significantly. This is particularly 
true in the shallow ocean shelf waters where as mentioned previously, 
phytoplankton exist despite extremely low nutrient levels. 
Algae of concern are mostly microscopic free floating forms. In 
moderate quantities they are beneficial. Problems arise only when they 
are too abundant. Sometime their presence is indicated by the color they 
impart to the water, by the characteristic odors in the vicinity, and by 
unsightly scums, drifting windrows and drying drifts along the shore. 
What exact chemical combination causes algae 11 blooms 11 to occur is not 
known but low concentrations of nitrogen and phosphorus are often respon-
sible for keeping production to a minimum. 
Based on the above estimated nutrient loads, the following waste-
water discharge projections for the year 1985 are made: 
1 . Yearly nitrogen discharge rates to the Florida 
shelf waters will be triple the estimated 
existing nitrogen content of the continental 
shelf waters in zone 1. (Exhibit 26) 
- l 03 -
2. Yearly phosphorus discha.rge rates to zone 1 may be 
close to four times the existing natural phosphorus 
content in that zone. 
3. The amount of nitrogen discharged to the continental 
shelf water every 13 years, will be two times as 
much nitrogen as presently exists in the shelf waters 
off the entire Florida east coast (zone 1 & 2). 
4. Phosphorus discharged to the shelf waters every ten 
years may well be twice that amount presently found 
in zone 1 & 2. 
There are of course many other complex factors which have to be 
considered before an correlation can be made as to the amount of nutrient 
discharged and projected increases in phytoplankton production. For 
instance, no consideration has been given to nutrient contribution from 
surface water run-off. Ocean .disposal of solid waste material along 
the Florida east coast could become another nutrient contributing factor. 
Increases in wastewater flows during tourist seasons have not been in-
eluded, but all systems in the three counties have been assumed to be 
reaching the continental shelf waters. 
The portion of discharged wastewater which will be carried away 
by the Gulf Stream is not known. It will be variable depending on such 
factors as the location of the Stream at the time of discharge, secondary 
currents, weather conditions and terminal points of the ocean outfall 
lines. As a result, the potential for residual nutrient buildup in the 
shelf waters cannot be firmly established. More detailed information 
on the water chemistry of these waters should be available after com-
pletion of the current studies being made by the Florida Ocean Sciences 
Institute. Perhaps at that time a more precise picture of existing 
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nutrient concentrations will be available for this area. 
In summary: 
(1) Discharging to the continental shelf 
does not mean that the entire ocean 
is available for dilution or that the 
Gulf Stream can be counted on to carry 
away 100% of the waste discharged 
there. 
(2) The waters over the shelf supply the 
majority of our food and recreational 
resources and may not be so large that 
it can remain unaffected by waste dis-
charges. Continental shelf waters in 
the huge Mediterranean Sea are already 
in a serious state of degradation. 
Should pollution of the Florida shelf 
waters become a reality, it may be too 
late and too costly a problem to do 
anything about it. 
(3) Projections for 1985 indicate that 
yearly nutrient discharges into zone 
1 may be at a rate of 3 to 4 times 
existing nutrient loads in those waters. 
c. Recommended Level of Sewage Treatment 
It is our opinion that a buildup of nutrient concentration in the 
waters overlying Florida's continental shelf will take place with the 
continued use of ocean outfalls, and that it is probable that such a 
buildup will reach observable proportions within the time span coverage 
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of this report. The longer we continue to discharge wastes to these 
waters, the more difficult it will become to reverse the trend. By 
the time pollution of these waters is recognized the magnitude of the 
problem could already have reached proportions precluding rectifica-
tion of the problem. We therefore recommend that all sewage and indus-
trial wastes discharged in Palm Beach County, except individual septic 
tanks, should receive tertiary treatment as a minimum treatment level. 
After such treatment the sewage may be discharged into most surface 
waters, including the Atlantic Ocean, without fear of serious after-
effects. However, in order to be completely effective, this treatment 
requirement must be extended beyond the county limits and indeed, should 
be considered for adoption on a state-wide basis. 
For long term planning purposes, it is assumed that future opera-
tion of ocean outfalls will be permitted only if the waste is given a 
tertiary degree of treatment. Waste treatment of this degree however, 
will generate a waste effluent of such relatively good quality that 
these waters might better be reused for such things as irrigational 
purposes rather than wasted to the ocean. 
3. COMPREHENSIVE SEWERAGE PLAN 
Once the necessary degree of treatment has been established, it 
then becomes important to develop a comprehensive plan with which the 
stated objective may be reached at the least cost to the planning area. 
It is axiomatic that unit treatment costs are inversely related to 
the number of units treated. Our attention is therefore directed towards 
a plan that will permit the smallest number of treatment plants possi-
ble to treat the composited sewage flow from the several population 
sub-areas. 
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Current demands for water in the Everglades already exceed those 
projected for the year 2020 in the original planning of the Central 
and Southern Flood Control Project. As mentioned previously, the 
essential elements of this plan consist of storing and diverting to 
the maximum extent practicable, waters which would otherwise be lost 
to the sea. The plan would reduce wastage of water by storing it in 
Lake Okeechobee and by backpumping run-off from the lm'ler east coast 
area, which now goes to the sea, into the water conservation areas 
for later beneficial use. 
Agricultural benefits from this plan are in terms of increased 
net returns from truck crops, sugarcane and citrus operations resulting 
from the utilization of the supplemental waters. Urban benefits would 
result from increased water availability for municipal and industrial 
purposes and for control of salinity intrusion in coastal areas. 
Recreational benefits would include the preservation of the Everglades 
National Park and the fish and wildlife associated with that area. 
The National Academy of Sciences in 1963 included sewage effluent 
from the south Florida area as a potential source of water for the Park. 
Preliminary studies and cost analyses of delivering treated sewage 
effluent to the park were also made by the Corps of Engineers. They 
recognized that adequate control of water quality would be mandatory to 
prevent the introduction of harmful contaminants to the system of the 
park. Although the plan did not appear to be practicable at that time, 
the Corps felt that as water shortages become more acute and sewage 
treatment standards were upgraded, the reuse of sewage effluent could 
become a primary source of available water. 
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Exhibit 27 illustrates the general concept of sewage collection, 
treatment and disposal. A preliminary engineering report will be needed 
to firm up details regarding interceptor pump station and treatment 
plant locations. By 1990 waste treatment facilities capable of handling 
average daily flows of 100 MGD capacity will be needed to treat waste 
from population areas 1, 2 and 3 respectively. 
A major north-south interceptor sewer in the coastal zone and a 
smaller interceptor in the interior zone will transport wastes collected 
from secondary collector systems to one or more treatment plants. 
(Exhibit 27 assumes one plant.) Pump stations will be spotted along the 
course of both major interceptors. As an alternate, in area 4 a major 
interceptor line along the Southeast coast of Lake Okeechobee could 
absorb wastes collected from secondary sewer systems for secondary treat-
ment and nutrient removal near Belle Glade. The estimated 1990 treated 
effluent flow of 5 MGD would discharge for dir~ct conveyance to Conserva-
tion Areas 1 and/or 2. 
An engineering study would be needed to determine the feasibility 
of this concept and to outline methods of coordinating same with the 
Central and Southern Florida Project. 
It must be recognized that some municipalities will be in a better 
position to upgrade their own treatment facilities than to utilize an 
areawide collection and treatment system. This situation may exist for 
cities which can integrate tertiary treatment into existing facilities 
at lower unit costs than required for the city to join the areawide 
sewer system. If so, the additional cost for diverting the treated 
water to the inland conservation areas would not be justified, and there 
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should be no objection to the discharge of the treated wastes into the 
ocean or other surface waters. 
The areawide sewer system should be owned and operated by the 
Palm Beach County Water and Pollution Control Authority. The system 
should also furnish sewage collection service to built-up areas outside 
municipal limits. The Authority should also obtain and operate all 
such non-municipal systems to assure good sewerage service for all 
built-up areas not within municipal limits. The Authority should also 
secure and operate the sewer system within municipal limits where the 
city requests the Authority to do so. 
4. LEGAL AND ADMINISTRATIVE PROVISIONS 
a. Legislation & Administration 
Chapter 28-5.02 of the Rules of the Florida Department of Air 
and Water Pollution Control specifies in part: 
Where preliminary treatment is prescribed for 
wastewater discharges to the ocean along the 
Southeastern coast of Florida: i.e. Palm Beach 
County, southward through Monroe County, the 
following requirements will be met: 
Waters should be free of all floatable 
solids including but not limited to grease, 
so that all territorial waters (water along 
the shore as well as open seas) are protected 
for aesthetic and recreational and public health 
uses. Floatable solids shall be defined as those 
solids that float not only at the point of dis-
charge, but at any other point within the terri-
torial limits of the United States. 
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The above requirements may be accomplished by the 
following process: screening (coarse and fine), 
comminution, sedimentation, floatation, centrifuga-
tion and the addition of chemicals. Where less than 
secondary treatment is proposed, ocean outfalls, 
with diffusion devices, shall be installed to terminate 
at the Gulf Stream. 
While the above legislation permits the operation of ocean outfalls 
in the counties, local legislation, namely the Palm Beach County Water 
and Sewer Act (Chapter 67-1880 Laws of Florida), which created the 
Palm Beach County Water and Pollution Control Authority (PBCWPCA), does 
not (see Section B-4a of this report). Section 23 of the act specifies 
that: 
11 Nothing in this act shall be construed to authorize 
the Authority to acquire, construct, purchase, own or 
operate ocean outfall system. 11 
However, the two part General County Water System and Sanitary Sewer 
Financing Law, (Chapter 153 Florida Statutes) makes no reference at 
all to the purchase or use of ocean outfall systems. 
Administration of the sewerage plan would be essentially the same 
as with the water supply plan. The Authority would inherit complete 
responsibility for areawide treatment of sewage and would exercise control 
over installation and operation of the sewerage system outside corporate 
limits. The Authority would within its jurisdiction use its prerogative 
to enforce the use of its facilities when and where they are accessible. 
Municipalities would retain the right to determine whether they wish 
to remain independent or to join the system. All municipal systems would 
naturally have to meet the same effluent requirements as the countywide 
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system. Initial customers to the county system would probably include 
areas with inadequate systems and areas with no public systems available. 
Some cities may wish to operate their own systems until increasing flow, 
treatment requirements and capital expenditures surpass their economic 
capacity to operate independently. At such time these cities may wish 
to join the county system. The Authority would collect the waste and 
treat it, charge the city a certain fee based on the volume and strength 
of the waste and other related variables. Eventually, under this plan, 
the wastewater discharges from most existing sewer service areas could 
come under the jurisdiction of the county. 
As in the case of the water supply plan, the dramatic increases 
in anticipated waste volumes and resulting pollution potential points 
out the need to centralize responsibility for pollution prevention. An 
eventual consolidation of all major and minor treatmert plants into one 
major system under the control of one authority appears to be the most 
desirable and efficient means of controlling pollution. A broad financial 
base would also be developed by such a plan, while eliminating additional 
levels of govern~ent with overlapping authority. Formation of individual 
service districts (such as population areas 1, 2, 3 and 4) should be 
a function of the Authority. Each district's financial obligation could 
be met by benefit user fees or service charges. 
b. Administrative Agencies 
The following agencies of interest to this section have authority and 
interest in the areas of wastewater collection, treatment and disposal as 
well as water pollution control. (Additional information on many of these 
agencies may be found in Section B-4b). These Agencies and others with 
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A G E N c I E s 
EXHIBIT 28 
Local State Federal 
PALM BEACH~ Inventory of Agencies -+-' 
s:: 
COUNTY with Jurisdiction over -+-' QJ . s:: E -+-' 0 0. 
Sewerage Systems 
V) u 0 .,... ,...--
0 . QJ 
V) ,...-- > ~ ,...-- ,...-- . s:: QJ s:: 
QJ 0 0 (./') 0 0 0 s:: ~ 0.. V) .,... ~ .,... 
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0') s:: ..c: ('(j :::s 4- 4- ....... 4- 4- 4- 4- 4-__, s:: :::s -+-' >, r- 4- -+-' 0 0 0 0 0 0 0 __, 
S E W E R A G E 
.,... 0 ,...-- -+-' LJ.. 0 ('(j 4-w s:: u ('(j .,... z . . 0 
s:: QJ ,...-- +-' -+-' -+-' -+-' -+-' -+-' -+-' 
S Y S T E M S ra 4- :c ra · 0 -+-' 4- 0. 0. V) 0. 0. 0. 0. 0. ,...-- 0 0. (./') 0. 0 QJ QJ QJ QJ QJ QJ QJ QJ 
0.. >, .,... QJ 0 0 QJ' 0 0 0 0 0 -a -+-' u ~ 0 -+-' 
('(j s... s:: . ,... . +-' . . V) . 
QJ ('(j :::s s:: s:: ra 0... ('(j ('(j :::s (./') (./') (./') (./') (./')" 
~ 0 0 :::s QJ r- QJ ,...-- r- s... . . 
c::( co u ::E u u_ 0 u_ u_ t- ::::> ::::> ::::> ::::> ::::> 
Construction Grants X X X X X X 
Effluent Effects - Fresh Water Life X X X X X X X X 
Effluent Effects - Salt Water Life X X X X X X 
Engineering Desig~ Standards X X X X X X X X X 
Environmental Site Surve~ X X X X X X 
Evaluation of Receiving Waters X X X X X X 
Individual Sewage S~stems X X X 
Master Sewerage Planning X X X X X X X 
O~eration & Maintenance Surveillance X X X X X X X 
Permit to Discharge Effluent X X X X X 
Permit to Use Drainage Well X X X 
Plan & SQecification Review X X X X X X X X X X X X 
Research & Develo~ment X X 
S~stem Ex~ansion & Extension X X X X X X X X X 
System Franchises X X 
supplemental authority in waste handling and pollution control are listed 
on Exhibit 28. 
FEDERAL 
U.S. Geological Survey: Provides technical assistance on a shared cost 
basis as outlined in 8-le. 
U.S. Department of Housing & Urban Development: Provides grants and loans 
for collection facilities and loans for treatment facilities. 
Federal Water Pollution Control Administration: FWPCA administers federal 
funds available for local pollution control programs such as for waste-
water treatment plants, research, etc. It is an agency of the U.S. Depart-
ment of Interior with responsibility for approving water quality criteria 
developed by the Florida Department of Air & Water Pollution Control. 
STATE 
Florida Department of Natural Resources: The purpose of this Department 
is to conserve and protect the natural resources of the state. The 
Department is also interested in pollution as it effects fish, wildlife 
and their environ. 
Florida Department of Health & Rehabilitative Services: Reviews plans, 
operation, sampling and testing for those public sewerage facilities where 
the waste is predominately municipal in character. The Department acts 
as an agent for the Department of Air & Water Pollution Control in the 
regulation of wastewater treatment and disposal facilities. 
Florida Department of Air & Water Pollution Control: Was created in 1967 
(formerly the Florida Air & Water Pollution Control Commission) and assumed 
all rule making jurisdiction concerning air and water pollution formerly 
held by such agencies as the State Department of Health, Department of 
Natural Resources, etc., and is the ultimate authority where pollution 
abatement and control are concerned. The Departments duties are many, 
but basically it has authority to: 
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COUNTY 
1. Exercise general supervision of the administrative 
and enforcement of the laws, rules & regulations 
pertaining to air & water pollution control. 
2. Reviews plans, operation, sampling and testing for 
treatment systems where the waste is predominately 
industrial in nature. 
3. Approves and promotes long range pollution control 
plans and encourages local government to handle 
pollution problems within their jurisdiction on a 
cooperative basis. 
Palm Beach County Health Department (Division of Environmental Health): 
Acts as local enforcement agency for the State Department of Health in 
matters relating to water pollution and treatment and may comment on 
plans for some when submitted to the appropriate State Boards. 
Palm Beach County Area Planning Board: Among many other duties, prepares 
general plans and programs for regional systems of sewage disposal and 
water pollution control. Provides cost estimates of recommended projects 
and suggests methods of financing. 
Board of County Commissioners: Act as members of the Palm Beach County 
Water & Pollution Control Authority (see Section B-4a). 
LOCAL 
Municipalities: Have authority under Florida Statutes (Chapters 167 
and 180) to construct, acquire, operate and maintain, fix rates and 
charges to finance wastewater (and water) systems within municipal 
limits; may establish regulations and control equal to or more stringent 
then those of the Florida Department of Air & Water Pollution Control, 
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Florida Department of Health and the Palm Beach County Health Department 
as applied to sewage disposal (and water supply) facilities. 
SUMMARY AND COMMENT 
Pollution control authority is exercised first by the various municipali-
ties, then the County Health Department, then the State Department of 
Health, acting for the Florida Department of Air & Water Pollution Control. 
The Department of Natural Resources and the Central - and Southern Florida 
Flood Control District (see Section B-4b) promulgate the rules adopted 
by the FDA & WPC. The Federal agencies of interest exercise their influence 
over the total wastewater planning area. Regional wastewater planning 
is under the direction of the Area Planning Board. 
5. Plan Implementation 
The first step in implementing the sewerage plan will be the adoption 
of tertiary treatment regulations and the establishment of administrative 
procedures for enforcing such regulations. Construction of the physical 
facilities will be by economic necessity developed in stages. The plan 
should develop in accordance with the following outline: 
a. The Authority should prepare a feasibility study and 
preliminary engineering report specifying location 
of major interceptor sewers, treatment plants and 
pump stations; estimate pipe sizes; determine specific 
discharge points for treated effluent; correlate such 
plans with all pollution control agencies concerned; 
estimate costs; and recommend financing. A detailed 
implementation plan would also be outlined recommending 
inclusion of certain existing treatment systems and 
abandonment of others to meet the needs of the county-
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wide plan. Priority service areas would be estab-
lished, and a time schedule developed for eventual 
inclusion of all built-up areas in the system. 
b. The Authority should acquire all existing privately-
owned sewer systems and should upgrade the collection 
service and the treatment facilities to meet the 
required standards. Facilities should be extended 
into existing built-up areas and into newly developed 
areas according to programmed extensions. Sewer 
systems in new developments should be installed and 
owned by the Authority under an arrangement whereby 
the developer will bear all costs including that of 
eventual connection to the interceptor system, or 
the systems should be installed by the developer 
and deeded to the Authority at no cost. 
Initially, treatment units should consist of interim 
facilities to serve localized areas and should be located 
along the route of the future interceptors. Treatment 
units should be packaged units which could be moved and 
reused at a later date at another location. 
c. The Authority should then finance and construct the first 
components of the master sewer facility to serve the 
Authority-owned systems and those municipalities which 
elect to utilize the areawide treatment facilities. 
d. The Authority should construct extensions and reinforce-
ments in accord with the master plan as area needs in-
crease and new connections are made. The package treat-
ment units may be used in new growth areas where the 
master system has not been installed. 
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All public sewerage systems in the areas not served by municipalities 
should be owned and operated by the Palm Beach County Public Service 
Authority. Municipalities may elect to continue to operate a sewerage 
system within their boundaries providing (1) they meet tertiary treat-
ment requirements; (2) that adequate service is provided to the already 
developed areas within their boundaries; and (3) that sewerage service 
shall be provided to future development areas within their boundaries. 
The key to success of the plan is the strong enforcement of the 
tertiary treatment requirement. Primarily the plan is concerned with 
controlling water pollution, and if municipalities are able to meet 
waste treatment requirements on their own, then an all-inclusive area-
wide system is not needed. However, a large single areawide system 
should prove economically advantageous to all. Economic advantages 
should encourage municipalities to join an areawide program which 
would eventually result in completion of the proposed master plan. 
Under present waste discharge conditions, the limited data available 
today indicates that there is no evidence of severe pollution of the 
Atlantic coastal waters of Florida. It is our opinion, however, that 
eventually as waste discharges to the continental shelf waters along 
the entire Atlantic seaboard increase, the regulatory agencies will 
place increasingly restrictive regulations and treatment requirements 
on such disposal practices to the point where such high quality effluents 
might better be reused than wasted. For long range functional planning 
purposes, it should be assumed that ocean outfalls discharging less 
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than totally treated effluent will eventually become an unsatisfactory 
means of waste disposal. Countywide wastewater planning should consider 
this and mold shorter term waste handling plans accordingly. 
6. FUNDAMENTAL CONCEPTS OF SEWERAGE PLAN 
In summary, the fundamental concepts behind the county sewerage 
plan are as follows: 
a. The Board of County Commissioners of Palm Beach County should 
broaden or request the Florida Legislature to broaden the jurisdiction 
of the Palm Beach County Water and Pollution Control Authority to 
include implementation of the solids waste plan as well as the 
water supply and sewerage plan. The name of the Authority should 
accordingly be changed to the Palm Beach County Public Service 
Authority. 
b. Sewage collection systems inside municipal limits may remain 
the responsibility of each municipality, unless the municipality 
elects to transfer this responsibility to the Palm Beach County 
Public Service Authority. 
c. Municipal sewage treatment facilities may remain the responsi-
bility of each municipality provided the system includes adeqaute 
treatment capability, and unless the municipality elects to transfer 
this responsibility to the Authority. 
d. Sewage collection and treatment systems in all unincorporated 
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areas should come under the jurisdiction of the Authority. 
e. The Authority should assume the responsibility for making 
available sewage transmission and treatment facilities. The 
facilities should be designed to accept and treat sewage from all 
Authority-owned collection systems and from all municipal and indus-
trial systems requesting this service. The Authority should also 
fix rates, collect fees, and execute acquisitions as necessary for 
proper system operation. 
f. A north-south major interceptor sewer system is proposed for 
the coastal zone to transmit sewage from sewer districts served by 
the system to the treatment facilities. An east-west major inter-
ceptor sewer system is proposed to trans~it sewage from the Lake 
Okeechobee area to the treatment facilities. 
g. A tertiary waste treatment plant incorporating nutrient 
removal should receive wastes from the interceptor sewer, treat, 
disinfect and discharge the effluent to the disposal area(s). 
h. Ocean outfalls with minimum treatment are not considered 
to be the answer for long term sewage disposal planning. Increasing 
pollution potential should force regulatory agencies to substantially 
increase waste treatment requirements for all existing treatment 
and disposal facilities, including ocean outfalls. 
i. The proposed waste treatment plant and solid waste incinerator 
units should be attractively constructed, centrally located and 
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situated on the same site. Waste sludge from the treatment plant 
may be sent to the incinerators for disposal while excess incinerator 
energy may, in turn, be diverted for use in the treatment plant. 
j. Financing of the proposed sewerage plan should follow the 
same approach as outlined in the water supply plan. 
(1) Development and planning costs necessary for 
implementation of the countywide se\'lerage plan 
should be financed in part by the County. 
(2) Capital costs and operation and maintenance 
costs should be financed by fees levied 
against the users of the countywide systems 
from rate and fee shcedules established 
by the Authority. 
k. Recommendations to upgrade existing treatment regulations should 
be made to Florida Department of Air & Water Pollution Control by 
the Authority. If the State does not act promptly, the County should 
implement this recommendation under the provisions of Chapter 403.182, 
Florida Statutes. 
l, The Authority should proceed with a detailed engineering 
investigation to tie down specific locations of major interceptor 
sewer systems, pump stations, treatment plant(s) and dis posal 
facilities to determine technical details such as required pu mp 
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and pipe sizes, sewer line slopes, etc.; to fix capital costs, 
operation and maintenance expenses, and to determine the 
necessary user fees. 
A line diagram of the sewerage implementation plan is shown 
in Exhibit 29. 
D. SOLID WASTES PLAN 
1. INFLUENCE OF SOLID WASTES UPON AIR AND WATER RESOURCES 
Photographs and data of the Part I Solid Wastes report showed 
the air-solid waste-ground water interactions created by the existing 
disposal techniques. These interactions cannot be separated from 
solid wastes so long as burning occurs and non-reduced wastes are 
dumped in areas with high water table and inadequate cover material. 
The visibility interference which occurs when smoldering dumps emit 
smoke during the diurnal inversion hours near major transportation 
arteries has already been mentioned. One need only see the choco-
late brown or black color of surface waters in the vicinity of 
low-elevation dumps to gain an appreciation for the high concen-
tration of dissolved organic pollutant which seeps out of the 
decaying food wastes, animal carcases, and septic tank wastes that 
have been deposited in the prevailing solid waste disposal areas. 
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EXHIBIT 29 SEWERAGE IMPLEMENTATION PLAN 
t 
P.N. 6914 
With increasing water requirements of an expanding population, 
the water resource simply must be protected from pollution by improper 
solid waste disposal. Likewise, this urbanizing area with its out-
door open spaces and recreational amenities, must preserve and enhance 
its air and water resources for the comfortable relaxation and _enjoy-
ment of the growing population numbers tabulated previously. 
Adequate solid waste disposal is therefore a primary public need 
in this area. While a number of disposal methods have been evaluated, 
the current state of the art points toward incineration for ultimate 
disposal. The residual ash can be used for innocuous landfill in low 
areas. Incinerators equipped with air pollution control devices are 
operating successfully in Tampa, Clearwater, Fort Lauderdale and other 
areas of Broward County, as well as Dade County. These incinerators 
emit a white plume of steam which is rapidly dissipated. Incinerators 
today are modular in construction, whereby it is no longer necessary 
to invest excessive funds in overly-large facilities sized for long-
range future use. Other disposal methods continue to adversely influence 
the air and water resources. 
The rail-haul method generally fail to receive favorable considera-
tion at the discharge end of the system. Barging to sea also serves 
to relocate the wastes, by placing them into the ocean resource. There 
are valid aesthetic and utilitarian objections to both rail-haul and 
barging of wastes. 
Landfill operations without prior waste reduction have proven to 
be only a stopgap measure under the dominant soil and water conditions 
of Palm Beach County. Such disposal methods should be terminated at 
the earliest possible date. 
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2. 
Thus, for maintenance and enhancement of the planning area 
environment, it is recommended that incineration of solid wastes 
be considered in this comprehensive planning, along with phased 
collection system improvements such as transfer stations. 
PROJECTION OF SOLID WASTE NEEDS 
a. Tonnage to be Processed 
There are no existing records of the amount of solid waste now 
collected in eastern Palm Beach County. Presently available records 
indicate only the nominal truck volume, regardless of cargo. A study 
has been conducted in the western half of the county, with spot checks 
of cargo weight delivered to certain dumpsites. The nature of solid 
wastes generated in the two halves of the county is such that the east-
ern and western wastes are not compatible--one largely agricultural 
in origin, the other predominantly of urban and commercial origin. 
Pending functional engineering studies, an estimating figure of 
4.5 pounds per capita, per day, is believed representative for the 
eastern half of the county. National averages indicate this figure 
is increasing at the rate of 2 percent per year. Exhibit 30 gives 
the amounts of solid wastes anticipated throughout the planning period, 
including increases of tonnage related to the progressive increase in 
per capita production. 
b. Needed Physical Characteristics Data 
Again in absence of reliable data, it is estimated that the den-
sity will range from 300 to 400 pounds per cubic yard of loose waste. 
Compacted wastes may reach 800 to 1000 pounds per cubic yard. The per-
centage of inorganic material, another presently unknown item, will 
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EXHIBIT 30 
PALM BEACH COUNTY 
ESTIMATED SOLID WASTE TONNAGE TO BE PROCESSED 
Production rate, 4.5 5.0 5.5 6.0 6.5 lbs./day/ erson 
Population ESTIMATED DAILY TONNAGE 
Projection I 1970 1975 1980 1985 1990 Area 
1-a 
I 
23 37 55 78 100 
-b 2 5 8 24 55 
-c 
I 
56 82 124 162 208 
-d 90 120 157 204 234 
N 
Sub-total I ( 171 ) (244) (344) (468) (597) 
m 
I 
2-a 
I 
97 118 146 189 241 
-b 149 180 220 271 321 
-c I 155 200 248 299 358 
Sub-tota 1 (401) (498) (614) (759) (~20) 
3-a 61 88 121 162 218 
-b 63 98 140 189 260 
-c I 63 98 143 195 267 
Sub-total I ( 187) (284) (404) (546) ( 745) 
4 
I 
(79) ( 1 02) ( 135) ( 177) (224) 
I 
TOTAL FOR 
PALM BEACH I . 838 1' 128 1 ,497 1,950 2,486 
COUNTY 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
3. 
vary from eastern to western Palm Beach County, and must be evaluated 
before the average heat value of the wastes can be determined. Local 
weather greatly effects the moisture content and heat value. However, 
average heat value ranges should be determined, following the format 
presented in the Part I plan. All such physical characteristics must 
be determined through the functional studies of a preliminary engineering 
report before the capacity, number and location of necessary facilities 
can be determined for economy and accuracy. 
c. Additional Collection Service Areas 
Exhibit 15 implies a need for additional collection services particu-
larly in population projection sub-areas 1-d, 2-a and 2-c, 3-a and 3-b. 
Population densities are respectively 1780 persons per square mile, 1990, 
1370, 610 and 660. As with any public utility or service, population 
density serves as an indication of project feasibility. It therefore 
appears that additional collection services should be implemented by 
the County beginning in population projection areas 1-d, 2-a and 2-c, 
gradually leading into other areas of demonstrated need. Exhibits 5 
and 6 show sufficiently high growth rates in sub-areas 1-d and 2-c to 
further point toward progressive future need for and early implementa-
tion of additional collection services. 
COMPREHENSIVE SOLID WASTE PLAN 
a. Solid Waste Collection 
The solid waste collectors now operate in the planning area with 
service areas bounded by franchise and/or municipal limits. There is 
no master solid waste plan in effect. No particular agency is responsi-
ble for coordinating the collection activities of the multiple collectors, 
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although several participate in fractionalized responsibilities. 
Collection frequency is established by the franchise agreement issued 
by the Board of County Commissioners. In due time the County may 
wish to consider streamlining the collection systems to obtain greater 
operating efficiency, control, and more frequent collections where 
needed. While route collections are beyond the scope of this plan, 
it is important to note that a county-owned and operated collection 
system could implement advances in technique or equipment with 
economies of scale unavailable to the smaller operations. 
b. Solid Waste Transfer-Shredder-Compaction Stations 
Collection crew time is generally apportioned 70% to pickup, 16% 
to haul, 4% at disposal site, 4% off-time, and 6% cleanup in an average 
8-hour day, according to Pearson (Municipal Refuse Collection Practice 
Analyzed, Civil Engineering, 22, 711-718, 1952). Even greater haul 
time may be necessary for unincorporated county areas. Transfer sta-
tions, located strategically to reduce haul time, are often justified 
on the basis of saving costly 11 haul 11 man-hours, allowing the short-
haul collection vehicles to pickup more productively in lieu of long 
haul distances to a disposal site, and/or by extending the usable life 
of collection trucks, such savings would directly accrue to the munici-
pal and contract collectors, and should be indirectly passed on to the 
taxpayer in the form of better service or lower rates. Transfer sta-
tions are desirable when the distance or travel time from collection 
to disposal sites is great. Engineering studies are necessary for 
proper consideration location, and economic design of transfer stations. 
Transfer stations should be provided by the County. 
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Compaction increases transportation efficiency. Shredding increases 
compaction . efficiency. Both are recommended for planning consideration. 
Transfer station locations are shown on Exhibit 31 for planning pur-
poses, recognizing that their locations and capabilities are contingent 
upon engineering analyses. It is believed that shredding and compaction 
will be a properly-paired handling technique regardless of the future 
method of disposal which the county adopts. 
c. Solid Waste Disposal 
The County is already engaged in accepting wastes from various 
collectors for disposal in County owned and operated landfill sites. 
Some of the sites are undesirably located due ·to smoke and haze inter-
ference with interstate and parkway traffic. While these disposal 
sites remain in use, operation should be improved to prevent burning 
and to improve appearance, as an early step toward comprehensive plan 
implementation. As was pointed out in Part I administrative studies, 
location within 1000 feet of a state maintained highway constitutes a 
violation of the Florida Highway Code. Nonetheless, the county is 
already accepting for disposal the solid wastes from others. The 
county is therefore in a position to bridge the transfer station gap 
between collection and disposal, evidenced by a number of present 
haul distances in excess of 15 miles between collection area and dis-
posal site. 
Essentially, the area of projected dense development forms a coastal 
strip 10 miles wide by 40 miles long. This strip is experiencing rapid 
growth at its north and south extremities, and is already heavily 
developed at its central area. The other growth area is along the shore 
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of Lake Okeechobee, separated from the eastern coastal strip by vast 
agricultural lands. This development pattern underlies the planning 
selection of an incinerator site in the east-central part of the county 
coupled with transfer-compacting stations within the individual sub-
collection areas. 
Landfill operation should be improved and maintained at sites 
suitable for temporary use. Engineering studies should determine a 
time schedule of construction and utilization of transfer stations 
along with capital investment and operating costs. 
Finally, the incinerator site should be located in the vicinity 
of major sewage treatment facilities, to enable incineration of sewage 
sludge. Heat recovery is also possible with current technology, and 
electric power production should be considered as a potentially valuable 
by-product of incineration. Incineration residue is reduced to as 
little as one twentieth of original volume, minimizing fill land re-
quirements. Concurrently the residue is sterilized, eliminating poten-
tial insect and rodent problems after disposal. Air pollution control 
equipment now in use minimizes the atmospheric pollution previously 
attributed to incinerator operation. 
Thus, the comprehensive solid waste plan envisions a transfer 
station complex to accommodate present collection methods not provided 
by tre county; incinerator units of 1,200 tons per day 1975 capacity; 
and 2,500 tons per day capacity in 1990. Incinerator design today is 
modular in construction, so that only the short-range functional 
capacity need be constructed initially, with modular expansion gaged 
according to need. 
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Exhibit 31 shows the solid waste disposal concepts for the county. 
4. LEGAL AND ADMINISTRATIVE PROVISIONS 
Administration of the solid waste program of the planning area must 
be assumed by the county itself. The county should review the finan-
cial aspects of undertaking a satisfactory transfer station and disposal 
program as described herein and further defined by engineering studies. 
It should be pointed out here, that both Boca Raton and Delray Beach 
are presently conducting studies on solid wastes, with findings that 
may be beneficial to the county plan. 
The recent and limited Home Rule Act gives power to the county to 
promulgate rules and regulations to go by in solid waste management. 
Such rules and regulations are needed, but are currently non-existent. 
Without such regulations, it is impossible to manage the data collection 
or wastes disposal aspects of this--or any--plan. Mandatory solid 
wastes pickup could be accomplished through county regulations and laws, 
as is now accomplished in the majority of the municipalities by ordinance. 
Sanitary landfill operation should be 11 by the book 11 , rather than 
as ''burn and fill 11 dumps. County authorities should evaluate county-
owned land and should designate areas where sanitary landfill operations 
can be properly conducted on a temporary basis until the countywide 
system is operational. Consideration should be given to the population 
projections and densities cited herein. 
Collection systems are not operating as effectively as possible. 
The collection of cars and appliances could be improved. 
Page six of the Part I report on Solid Wastes pointed out four 
separate areas of enforcement responsibility according to the Florida 
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Statutes. It is felt that a single regulatory agency would be more 
effective. For example, auto hulk salvage lots were in existence prior 
to zoning. Consequently county building and zoning is handicapped 
in removing the aesthetic problems thus created, and the private hulks 
remain as rodent breeding grounds. The current sanitary nuisance 
law may not be strong enough to allow health department enforcement, 
but should be tested. At any rate, the adoption and enforcement of 
broad enabling regulations would permit adequate action. 
5. Plan Implementation 
Unlike the water and sewerage plans, the solid waste plan does 
not anticipate phase implementation. There exists an equal need 
throughout the county for a unified and integrated facility which 
should be planned, financed and constructed with the least possible 
delay. The plan should develop in accordance with the following outline: 
a. The Palm Beach County Board of County Commissioners 
should broaden the jurisdiction of the County Water and 
Pollution Control Authority to include the solid waste 
program. Legislation should be obtained to provide for 
mandatory use of the areawide solid waste facility, pro-
vided that two-thirds of the cities in the county shall 
approve such mandatory use. 
b. The Authority should prepare a preliminary engineering 
study specifying locations of transfer stations and dis-
posal site; estimate solid waste quantities and characteris-
tics; determine specific transfer station capacities; 
establish transfer routes and vehicular equipment needed; 
estimate costs; and recommend financing. Unit cost to 
the cities should be clearly spelled out in the report. 
The County Commission, after receipt of the report, 
may then wish to appoint a Citizen 1 s Advisory Committee 
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to assist in conveying the report contents to the 
several cities. 
c. The several cities should then be asked to 
approve the solid waste plan and to participate therein. 
d. After the areawide plan becomes mandatory, the 
Authority should finance and construct the solid waste 
facilities. 
e. The Authority should also extend collection service 
to the built-up unincorporated areas in the county by 
the use of franchise or contract arrangements with 
privately-owned collection firms or by Authority forces. 
6. FUNDAMENTAL CONCEPTS OF SOLID WASTE PLAN 
In summary, the fundamental concepts behind the county solid waste 
plan are as follows: 
a. The Board of County Commissioners of Palm Beach County should 
broaden or request the Florida Legislature to broaden the jurisdiction 
of the Palm Beach County Water and Pollution Control Authority to 
include implementation of the solids waste plan as well as the water 
supply and sewerage plan. The name of the Authority should accordingly 
be changed to the Palm Beach County Public Service Authority. The law 
should provide for mandatory use of the Authority solid wastes facility, 
except that mandatory use by municipalities should be subject to 
approval by the governing bodies of not less than two-thirds of the 
municipalities in the County. 
b. Solid wastes collection programs inside municipal limits should 
remain the responsibility of each municipality and should be accomplished 
by municipal forces unless the municipality elects to transfer the 
operation to a franchise or the Authority. 
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c. Solid wastes collection programs in unincorporated areas should 
become the responsibility of the County Public Service Authority and 
should be accomplished by Authority forces or by contract or franchise 
operation. 
d. The Authority should assume the responsibility for making avail-
able solid wastes transferring and disposal facilities. The facilities 
should be designed to handle all unused, useless, unwanted, or dis-
carded solid wastes material originating in the County, except radio-
active, explosive or similar hazardous materials. 
e. The Board of County Commissioners of Palm Beach County should 
adopt and enforce regulations governing the appearance, watertightness, 
loading and unloading devices, and other operating features of equip-
ment used for solid wastes collection. 
f. The County Public Service Authority's responsibility should begin 
at the point when a collection vehicle discharges solid wastes into 
an Authority transfer station. A transfer station should be located 
in each of the several population centers of the County. 
g. Each transfer station should contain weighing, storage, shredding 
and transfer facilities wholly contained within an aesthetically 
appearing building and equipped with noise and air pollution control 
devices. 
h. The County Public Service Authority should furnish and operate 
equipment to transport solid wastes from the several transfer stations 
to one or more incinerator units for final processing · and disposal 
of the solid wastes. 
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i. The County Public Service Authority should purchase a site or 
sites for the incinerator units and should design, construct and 
operate adequate incineration facilities to reduce the solid wastes to 
a stable ash for ultimate disposal. The facility should be equipped 
with adequate air and pollution control devices. 
j. The proposed waste treatment plant and solid waste incinerator 
units should be attractively constructed, centrally -located and 
situated on the same site. Waste sludge from the treatment plant may 
be sent to the incinerator for disposal while excess incinerator 
energy may in turn be diverted for use in the treatment plant. 
k. The proposed Palm Beach County solid wastes plan should be 
financed in the following manner: 
(1) Development costs necessary for planning and 
implementing the County-wide plan should be 
financed by the Authority. 
(2) The Authority should establish rate and fee 
schedules to be charged for users of the system 
and should finance the capital and operating 
costs from system income. 
1. The county should authorize an engineering study to determine capital 
costs and operation and maintenance expenses, to establish transfer 
station locations and areas of service,to determine an incinerator site 
offering the greatest efficiency and economy of operation, and to deter-
mine the necessary user fees. 
Exhibit 32 gives a line diagram of the method for implementing the 
solid waste plan. 
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E. Operating Agency vs. Regulatory Agency 
It is important that the lines of responsibility between the operating 
and the regulatory agencies be clearly drawn. The regulatory agency must 
have the sole authority for establishing and enforcing areawide standards 
and codes for water supply, sewage treatment, solid waste collection and 
disposal, and air pollution control. The operating agency should be 
responsible for financing, planning, constructing and operating the water 
supply, sewerage, and solid waste facilities within the framework of 
the regulatory agency requirements. Exhibit 33 lists the primary functional 
agencies required for proper implementation of the respective comprehensive 
plans. The primary water supply regulatory authority will remain in the 
State Department of Health operating through the County Health Department. 
There is no legislative framework for transferring such authority to another 
agency. However, the proposed county pollution control district or the 
County Health Department should be given additional authority to adopt and 
enforce water well regulations to protect existing ground water resources. 
The primary regulatory authority for the sewerage and solid waste 
plan should be placed in the proposed county pollution control district. 
All air pollution control regulations and enforcement should be 
accomplished by the proposed tri-county regional air pollution control 
district, if it is created. If not, such authority should be assumed 
by the proposed county pollution control district. 
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EXHIBIT 33 
Operating and Regulatory Agencies 
Plan 
Water Supply 
Sewerage 
Solid Wastes 
Operating Agencies 
(1) Palm Beach County Public 
Service Authority, or 
.(2) The Individual 
Municipalities 
(1) Palm Beach County Public 
Service Authority, or 
(2) The Individual 
Municipalities 
(1) Palm Beach County Public 
Service Authori _ty, or 
(2) The Individual 
Municipalities 
Air Pollution (none) 
Regulatory Agencies 
(1) County Health Department 
(1) *County Pollution Control 
District, and 
(2) County Health Department 
(1) *County Pollution Control 
District 
(1) *Regional Air Pollution Control 
District - If tri-county dis-
trict is not created then include 
in the county district. 
* Indicates agencies that should be created under the 
provisions of Chapter 403.182, Florida Statutes. 
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